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OBSERVATIONS 

ON THB- 

DETRITAL TIN-ORE OF CORNWALL. 



B^^ntedfnmi Nwnber XVqfthe Journal qf the Royal IrutUuHon qf ComwaU^ 1878. 



AS the detrital deposits of tin-ore in Cornwall and Devon have 
been wrought from remote antiquity, they are nearly — ^though 
not yet quite— exhausted. The most important* have often, and 
other of themt have sometimes, been described ; on some few, 



• The rich and extensive deposit at Oamon has been described by 
Maton, Obsei-vcUiona on the Western Counties^ ii, p. 173. Bashleig^, British 
Minerals^ i, p. 5. Berger, Oeol: Tram: i, p. 162. DeLuo, €feologieal Travels^ 
iii, p. 326. Smith, Ibidy iv, p. 409. Hitchins and Drew, History qf Comwallt 
H. p. 264. Sedgwick, Annals qf Philosophy, ix, p. 249. Dufr^noy, De 
Beaumont, Goste, et Perdonnet, Voyage M^aXlurgique en Angleterrej ii, p. 
261. Henwood, Cornwall Oeol: Trans: iv, p. 67, v, p. 91.* The large 
and productive formation at Pentuan has been illustrated by Bonnard, Journal 
des Mines, xiv, p. 460. De Luc, Geological Travels, iii, p. 338. Smith, Oeol: 
Trans: iv, p. 404. Hitchins and Drew, History of Cornwall, ii, p. 62. 
H6ron de ViUefosse, Richesse MMrale, ii, p. 364, PI. zxi. Fig. 7. Sedgwick, 
Annals of Philosophy, ix, p. 247. Dufr^noy, De Beaumont, Coste, et Per- 
donnet, Voyage ld€talhirgique en Angleterre, ii, p. 268. Golenso, Cornwall 
Oeol : Tra/ns : iv, p. 29, PI. i. Winn, Reports of the Royal InstUutUm of 
ComwoUl, xxi, (1839), p. 46 ; xxii, (1840), p. 38. Combe's, L'Explmta^ion des 
Mines, i, p. 362, PI. xiii. Fig. 3. Stooker, Transactions of the Penzance 
Natural History Society, ii, p. 88. Von Cotta, Ore-Deposits, p. 421. Flower, 
Annals and Magazine of Natural History, 4th Series^ ix, p. 410. 

f Smaller accumulations of similar character, worked at Dowran, 
Pillianeth, Pemedar, Leswhidden, Bostraze, Drift, Numphra, Kerris, Chy- 
venhall, Clija, and Marazion- marsh, in the western — at Porthleaven, Loe- 
pool, Porkellis, Porsreath, Porth Towan, and Perran-porth, in the central ; — at 
Tregony, Pensagillis, Hallibesack, Frog-moor, Swan-pool (Ladock), Treloy, 
Goss-moor, Gaverigan, Poth (Porth), Par, Sandrycock, Tregurthy-moor, 
Merry-meeting, Mullinis, Grove, Levrean. Water-gate, Peudelow, Broad- 
water, and Bodgara-moors, in the eastern part of Cornwall ; and at Lydford, 
Walkhampton, Sheepstor, Manadon, Chagford, Kingsteignton, and Teign- 
graoe, in Devonshire ; have been described — by Borlase, Natural History, 
(second edition), p. 162. Piyce, Mineralogia Comubiemiaf p. 68. Jars, 
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operations are still in progress, and to these, most of the following 
notices relate. 

Between the Land*s-End and Saint Ives the granite and the 
slate, in contact with it on the north and north-east, are traversed 
by metalliferous-veins (lodes) ; but their numbers, directions,* and 
mineral characters differ in various parts of the district. Towards 
the south they are poorer and less numerous than in any other 
portion of the neighbourhood ; yet one of the few minesf wrought 
here has yielded some amount of i6*006^tiii-ore. The central region 
is more productive ; and, in one spot, at least, tin-ore not only 
forms numberless thin veins, but is so generally disseminated, 
that — so to speak — it is an ingredient of the rock. J Near the 
northern and north-eastern boundaries of the several series, how- 
ever, many rich lodes have been, and — indeed — still are, largely 
and profitably worked. In some instances also off-shoots (if they 
may be so designated) of great, but of yet unascertained, length, 



Voyag''8 Mitallurgiques^ iii, p. 188. Klaproth, Mineralogical ObservationSt 
p. 12. Maton, Observations on the Western Counties, i, p. 152. Eashleigh) 
British Minerals^ i, p. 6 ; ii, p. 24, PI. xxi. Cornwall Geol : Trans : ii, p. 281. 
Berger, Oeol : Trans : i, pp. 153, 161. De Luc, Geological Travels, iii, pp. 
155, 211. Smith, Geol: Trans: iv, p. 409. Hawkins, (Sir C), Cornwall 
Geol: Trans: i, p. 235. Majendie, Ibid, p. 237. Sedgwick, Annals of Phi- 
losophy ^ ix, p. 249. Hawkins, (John), Cornwall Geol: Trans: ii, p. 235. 
Paris, Guide to the Mount's-Bay, p. 197. Michell, Manual of Mineralogy ^ p. 
72. Came, Cornwall Geol : Trans : ii, pp. 293, 331 ; iv, (1830), pp. 47, 95, 
vi, p. 233. Boase, Ibid, iii, p. 31. Thomas, (R.), History of Falmouth, p. 31. 
Henwood, Cornwall Geol: Trans: iv, (1828-9), p. 60; v, pp. 14, 34, 42, 55, 
68, 90,» 110, 129, 141 ; viii, p. 695 ; Address to tlie Royal Institution of Com- 
wall Journal, No. xi, p. x. De la Beche, Report on the Geology of Cornwall^ 
Devon, and West Somerset, p. 401. Barratt, Ibid, p. 403. Allen, History of 
Liskeard, pp. 4, 27, 204. Rogers, (J. Jope), Cornwall Geol: Trans: vii, p. 
362. Polwhele, Historical Vieivs of Devonshire, i, p. 110. Histoi'y of Devon- 
shire, i, p. 158. Lysons, Devonshire, i, p. cclxx. Rowe, Perambulation of 
Dartmoor, p. 68, 255, 312. Von Cotta, Ore-Deposits, p. 421. 

• Came, Cornwall Geol: Trans : ii, p. 321. Henwood, Ibid, v, pp. 9. 260 ; 
Table, ciii ; viii, p. 674 ; Journal of the Royal Institution of Cornwall, No. 
xiii, (i871), p. xvi. Moissenet, Annates des Mines, 6me S6rie, iii, p. 161. 

f Elaproth, Mineralogical Observations, p. 21. Came, Cornwall Geol: 
Trans : iv, p, 95. Henwood, Ibid, v, p. 32. 

X Henwood, Cornwall Geol: Trans: v, p. 235; viii, p. 664; Journal 
of the Royal Institution of Cornwall^ No. xiii, p. xiii. 
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of irregular width, and of small, yet unequal vertical range 
(Carbonas)* spring from the lodes; and in one locality unconnected 
metalliferous masses of enormous dimensions are imbedded in the 
granite. t Throughout the whole tract tin-ore has been the principal 
product,! ^^^ b®re and there copper-ore has, from time to time, 
abounded; and several mines have afforded other metallic minerals, § 
but in much smaller quantities. 

From Ballesividden, in the south-east of Saint Just — where the 
rock is, more or less, sprinkled with tin-ore* — the surface declines 
for some distance, towards the south-west ; but, as the slope is 
greater in the middle than at the sides, these soon converge in a 
narrow glen, which from Kelynack trends north-westward to the 
beach at Pornanvon.|| A deposit of detrital (Stream) tin-ore in 
the southern and central parts of this ravinelF has long since been 
exhausted ; but at Bosworlas, on the northern margin, a narrow 
strip of virgin tin-ground has afforded employment to successive 
generations of the same family during great part of the present 
century. 



• Henwood, Cornwall Geol : Trans : v, p. 21 ; vii, p. 179 ; PIA; Journal 
of the Royal Institution of Cornwall, No. xiii, p. xxvi. Hau^ton and Scott, 
Mineral Agent^s Handbook, p. 39. 

f Henwood, Cornwall Geol : Trans : v, p. 24. 

X Within the bonndaiies of this district the nndermentioned masses of 
Jew*8-house-tin have been obtained ; — 

at PiUianeath, in St. Jnst. . . .weighing 51bs. Cabne, C(ymwall Geol: Trans: 

ii, p. 293. 

„ Bossuliack, in Madron .... „ — Le Gbioe, Ibid, vi, p. 44. 

„ Trereife, „ •••• m 261bs. „ „ „ 45. 

„ Tremethick, ,, .... „ 38 „ Whitley, (H. M.), ./oMmaif o/ 

t?ie Royal Institution of Com." 
wall, No. xiii, p. Ixxxviii; 
Collins, DM, p. 83. 

§ Borlase, Natural History, p. 209. Came, Comvxill Geol : Trans : ii, 
pp. 296-304 ; vi, p. 48. Boase, Ibid, ii, p. 384. Henwood, Ibid, v, pp. 12, 
19 ; Ibid, "viii, p. ^4. Penberthy, lUd, vi, p. 106. 

II Borlase, Natural Histoid, p. 76, PL xix, Fig. 4. Came, Cornwall 
Geol : Trans : ii, p. 343 ; iii, p. 230. Henwood, Ibid, v, p. 18. 

^ The water used for washing (Dressing) purposes at Balleswidden 
flows down this gorge ; and particles of ore which it carries off in suspension, 
are collected and subjected to further treatment here. 
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At the spot now -wronght : — 

(1). Vegetable mould estenda from tlie Hurfaoa to a deptli of 2 or 3 feel; 

which, in Boats parts of the glen, is 

SDOceadcd by; — 
(2). Granitio gravel and Bhinglfl,* Bparinely 

miiedwithBubaDgulftrmaieses of granite 

and its cODgenerB containing thin strings 

ol various veiii- atones, eometimeB 

BpririXled with tin-ore; „ „ atewinolwB; 

thia, however,iB searealjdiatingaiBliable 

(3). The tm-<iroinid, which alao consiBts of 
granitic matter, subangnlor and rounded 
fragments of tin-bearing yein-stones, 
and pure tin-stone eitber more or lees 
rounded or in angnlar fraBtnentB .... ,,3 inches to 2} feet. 

The sarface of the tin-ground maintains, throngbout the mvine, a toler- 
ably nniform alope seanord ; tbe rutbei cansiderable diSerenoea in ita tbiok- 
neSH being eonaequent on IriegulBritieH of canlonr in tbe granite U/ieff) 
beneath. This varies little in uomposition, bnt mncb in bardneaa, witlun 
short distances ; moreover in the softest portions the depreseionB (erosiona T) 
are deepest and most nimierous, and— at the same time— the bed of tin-ote 
is IhiclieBt and best.-f 

Large blocks of coarse^ndned gnaiite| occur at intervals; 



• Pebbles of alate are mixed with gravel, shingle and bonlders of granite 
in the cliff at and near Pomanvon. Boklasb, A'atiiral HiKtary, p. 76. Cabhe, 
Coravmll Oeol: Trant: iii, p. i'dO. BeNwoon, JUd, v, p. 13. 



t As the ooarse textara, and open-jointed prittmiitia Btmotnre of the 
granite offer most (avonrable conditions to disintegrating atmospheric is- 
Silences, it is scorcel; surprizing that this district contains no fewer than 
eleven lagan-rocks: viz., in: — 

Saint Levatt, three. 

1 At Cftstle TrerTn The Logun-rook Mentioned in evei; 

Itinerary of (he 
district ; — 

1 „ neotthebaseof theCaini, BBinatlerone.. Undescrifaed ;— 

1 At BoeiBtow- cliff DeBcrihed and fi- 
gured, (Bi,ionT, 
Land'K-Elld, p. 
120) ;— 
Toisediiack, one. 

1 On BosewoU hill, > ■ Mentioned, (Hen- 
wood, CnntwaU 
Oeol: Tram: v, 
p. 18);- 
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but here and there they are so closely grouped as to afford mutual 
eupport. Some of them rest on the vegetable mould, others touch 
the gravel and shingle ; usually, however, they reach — and a few- 
intrude on — the tin-grouTtd,* but in no instance have they passed, 
quite throughout it, to the granite beneath. 

Near Bejowana in Sancred the bed of a conflnent with the 
little vale which extends from Tregonebris to the coast at Lamorna, 
presents the following section ; — 

(I). Oranitio Bimd and grave!, mixed with small angular and 

anbangular maHseB of gninite G to 12 faet ; 

(3). Peat; in which nata and brancIieHandFoots of liazel are 

imbedded here and there 2 „ 8 „ 

(3). Granitio sand, gravel, and pebbles, aparingl; iDterBpersed 

irith large bonlderB of granite a few iuohes ; 

this— eioepL that it is geoeralty unproductive — differs 

bat little from— 



1 Near the summit of Com Oalver Difloovered and 

sietohed by St. 
Joseph Blight. 

1 N. of the Church Deaoribed (Buobt, 

Landfs-End, p. 
220. 

1 NeEir Tregartlien- cottage (The Magle'a-nest) Cndesoribed. 

1 „ „ „ „ „ 8.W, .... UndeBoribed. Dia- 

covered by Cap- 
tain Poole;, of 
Trelyon. 

8 Half a mile S. of Tregarthen- cottage aad a (urlongl P>'<'topap>'«d oj 
E. of Zennoc Ccomlech f A^^^'oi <" S*""* 

To a casual obeerrer the three small togaTi-rochl on Tregarthen-hil! differ 
, but little from the other groups of granite scattered over the moist, furze- 
. clod, surface; but on inspection a flattish rocli. of amoU extent, ia found to 
I support — at two or three feet above the general level,- — two contiguous rocks, 
I ol like mineral oharacter. and on one of the two rests a third, of the aame 
f kind. All ma; be easily moved ; and whenever one of them ia set in motion 
both the others move with it, though to a smaller extent ; Imt by application 
of a diffurent force to each it may take a peculiar movement of its own- 
In 1769 logait-rocla existed at Bosworlas in Saint Just and at Kam-lehau 
in Towednaok, (Bobube, Aatiqaitiea of ComwaU, Second edition, p. ISO, Ft. 
iii ^i^. 3) ; but in 18 L2 the former had oeaaed to be moveable, (Boller, 
Statistical Account ofSahaJiul, p. 87, and of the latter naiutelUgeiiceisnow 
to be obtained. 

• BnonoDasly large masses of quarts rest on the Un-ground at Merry- 
;ing. Ehnwood, ComwaU Geoi: Tram: i7, p. 61. 
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(4). Tlie iin-gromid, which conBistB generally of roouded 
maeees of felepathio granite and oftin-oie; the latter 
being, in great raeaEure, I'lOoiHi-f in Jofdivergingl;- fibrous 
Btructure ; wilh ore of tbia kind tioth the pyramids and 
the priiuna ol cryeUlB of qnartz. are now and then 
invested.* Fragments of different veiu-etones. and not 
uufrequently crystals of quartz, are imbedded in the 

other ingredienta 2 to 9 fi 

The granite (sh^lf) beneBth aboundi> in felspar bnt contains little quarta 
or mica. Within short distaaceB, however, it varies in hardness, and every- 
where its Burfaoe is aneven; in the softest parts the depreaaioiiB are deepest, 
and here the ore is both lioheat oiid most plentiful. 

Between Towednack-church and Amellibrea operations in the 
lower part of Cold-harbour-moor disclose : — 



(1). Peat 

(S). Disintegrated, subangular, granitic matter, 
(gravel) ; unequally mixed with bine clay Co 
Afferent depths in various parts of the vale ; 
but generafly nnprodnotive 



lor a depth of 2j feet ; 



Beneath the clay a browniBh-bnfl hue prevails, 
and small quantities of tin-ore are soattered 
tbcDugb the gravel ; but lower and more pro- 
dnotive portions of the deposit Bssume a red- 
dish brown tint ; and. in these, angular and, 
more or leas, rounded maBsea of tin-bearing 



The granite (shelf) underneath presents an undulating surface of aneqnol 
bacdnesa ; from the deeper depresBionB in the softer parts of wiiich moderats 
quantities of detrital tin-ore have been obtained. 

At Tregilsoe,t on the confines of Ludgvan and Saint Hilary, 
a section of the short and ehallon' vale which terminates in 
Marazion-marsh, presents — 

(IJ. Peat; — of which the surface — maintaining n tolerable parollelism 
to Ihat of the fin grnnnrl — declinea irregularly, but the thickness 
is, pretty unifunuly, about Gteet; 



• Klaprotb, JUincrakgic^ OUervatimu im Cornv«i\l, p. 20. Basblei^. 
Britiih UineraU, i, p. 48, PI. sxxii, .Fi;. 1. Came, ConvaallOtol: Trant. 
iv, p. 100. 

" A remarkable mamiUated ' 
lately, in m/v. at Sancreed, it is 
ocyBtala of quartz." 

Gbeo and Lsttbom, i'amial q/' Mintralogy, 

f Named TregiUiow in the Ordnance Gmlogiral Map qf Conivali, Sheet 
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(2). The tin-ground, throughout its entire width, is divided — obliquely 
both to its surface and to the (shelf) rock it rests on — by a thin 
seam of clay impervious to water ; and on opposite sides of this 
it is of remarkably different appearance. 

The upper part consists of angular and snbangular masses of slate, 
of quartz, and of various (SJiodes) vein-stones, and of smaller 
bodies and granules of crystalline tin -ore bearing traces of 
fracture or of abrasion, all imbedded in bluish clay. 

In the lower portion pebbles of slate still prevail, and nodules of 
felspathic porphyry (Elvan) are not uncommon; but quartz 
occurs less frequently and in smaller masses ; the tin-ore rarely 
appears unmixed, but — contrariwise — ia diffused through ma- 
trices natural to it in the slate- series. The interstices are filled 
with tough clay of reddish- brown hue. The deepest are not 
always the richest parts of the deposit 9 feet. 

The works are within a mile and a half S.E. of the granite, yet they 
afford no trace of granitic matter. 

The tender and fissile (Shrif) slate beneath — often little other than 
laminated- clay — rapidly softens on exposure ; and the perceptible disinte- 
gration and consequent increase of volume, give — so to speak -a yeasty 
appearance to the semi-fluid mud. 

Small quantities of Stream-tin-ore have been obtained also at 
Penrose in Seunen, Tregadgwith in Saint Burian, and in some 
other glens which open to the sea between the Land's-end and 
Penzance ; but — even at the high prices which have lately prevailed 
— ^the proceeds have not sufficed to pay the workmen. Near the 
confluence of the streams from Cold-harbour-moor* and Tregilsoe,t 
at the head of Marazion marsh, J an inconsiderable deposit of this 

» Ante, p. 196. 

t I&id, p. 196. 

\ ** The open sea (as I have seen in the Mount's Bay) throws in [tin- 
ore] to us in a pulverized state." [This] '* comes probably from some lodes, 
" which, lying bare to the sea, have their upper parts fretted off, and by 
** storms thrown in among the sands." Borlase, Natural History, p. 164. 

** The sand of the eastern or Marazion green affords tin-ore sufficient 
'* to pay in some measure for its streaming, which process on a small scale 
** is here in actual operation." 

BoASE, Cornwall Geol: Trans: iii, p. 178. 

** A bed of stream tin-ore of very inferior produce, some 20 or 80 feet 
" above the sea-level near Newtown, on Marazion gieen, has for many years 
" afforded employment to a few persons ; and in the vale between Wheal 
** DarUngton and the Marazion Mines a thin and poor bed of tin-ground rests 
"on the shelf at about the 8ea-le\el; on this reposes a bed of vegetable 
" matter containing the trunks and branches of oak, willow, hazel, and per- 
** haps other trees, as well as nuts in abundance; this is again coveied, to 
" the level of the slimy soil which bears the present vegetation, by sea-sand 
" mixed with shells." Hknwood, Ibid, v, p. 34. 

Cabms, Ibid vi, p, 233. 
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kind, was wrought,— by aid of a small high-pressure pumping 
engine — for several years. 

The comparatively small hody of granite* extending from Go- 
dolphin-hiU to the 8ea,^the slatet bounding it landward, — and 
the elvansl traversing both granite and slate — are all intersected by 
numerous hdes which take an average direction of about 16° N. of 
E.— S. of W.§ Of these a few have afforded the ores of copper; 
but all other have been, and still are rich in tin-ore, of which, 
indeed, this district is one of the m.oat productive in Cornwall. || 

The southern part of the tract is drained by the short deep 
glen which reaches the coast at Porthleaveu ; but it bears slight 
traces of ancient Hn^drtaming. 

The streams which rise on the north-western, northern, and 
north-eastern slopes of Godolphin, unite with rivulets from 
Clowance and Skewes in Crowan ; and, together, they find 
their way to the north coast at Hayle. At Saint Erth the 



Some fartj years ago tbe reedy tarn nbicli forme part of MarREion 
marsh aboncded vitb vnter-lOips ; bnt nbeD operati^mB Here reEiimed at 
Wlifal Darlivf/lun (Ihe Jlvg mine), tbe entire tract wtt6 drained, and iLfl peal 
it ooDtaiued supplied the ceiglibDurhood witb fueL Ab Huon aa (lie works 
were Bbftodoned. however, the groncd whb again overflowed ; tbe roolJetB 
whieli had eeeaped the mvages of the cottagers again put forth shootB, and — 
after an interval of, perhaps, thirty yeare — leaves and flowers have lately re- 
appeared. 

* Borlase, Natural Hittory. p. 99. Sedgwick, Traia : Cambrldgt. Phil: 
SofUty. i, p. 111. Boaee. CortiKall Geal : Ti-ann: iv, p. 354. Henwood, 
Ibid. T, p. 43. I)e la Beohe, Bfpnrt on the Orotogy of ComioaU. 4o.. p, 163. 
Hangblon, Procrediiii/a qf the Royal Soatty, XTii, pp. 209.11. 

t Hawkins, Cornwall Oeol : Trant: ii, p. 380. Sedgwick, TVqtw; Cam- 
bridge Phil: Soeitty. i, p. 117. Thomas, (R.) JUiviig flrirf™.', No. ix. p. 80. 
Boase. Cornwall Oeol: Trane: iv, pp. 348, 360. De la Beche, Keporl, p. 
100. Benwood, Comvall Oeot: Trans: v, p. 47. 

; Came, Cornumil Oeol: Trani: i, p. 102; ii, p. B3. Sedgwick, Tram: 
Camb: PIUl: Sociefi/, i, p. 129. Biaaae, Comu<all Geol: Tram: iv, p. 354; 
Primary Otology, p. 57, Fig. 3. De la Beche. Report, p. 175. Hecwuod, 
ComwoH Oeol: 'Tra<i»-. v, p. 61. 

f lUd, V, p. 250; viii, p. fi74 ; Journal of Ihr. Royal hiKtilulion of 
Cora-mall, No. xiii, p. ivi. 

II Carew, Svrvey of CtyrmruU, p. 163. Hitcliiiis and Drew, H'alorp pf 
Cornwuill. ii. p. lltl. Henwood, Coiiiaiiil Oeol: Tnm'i: t, p. 53; viii, p.. 
446. Blight, Churehai of WtM Cornwall, p. 72. Paruthial JiMort/ of Com- 
viail, i, p. 140. 
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bed of this rivulet* presents the andermentioiied section ;t — 

(1). Gravel, sand, and mud ; — 

(2). Peat;— 

(3). Eoots, trunks, and branches of trees ; mixed with quantities 
of nuts; — ^and 

(4). The tirirground fWMch. — although neither rich nor extensive — 
was wrought, near Saint Erth bridge by the use of much 
such a steam-engine as that worked at Marazion-march.^ 

The easternmost of the two great granitic tracts in West 
Cornwall extends from Prospidnick and Nancegollan on the west 
to Ponsnooth and Budock on the east, and from near Polwheverell 
on the south to Wheal Buller on the north ; and — though separated 
at the surface by shallow scales of slateg — the range of Cam Brea 
and CaTn Entral as well as the hi]l of Carn Marth are probably 
connected with it at inconsiderable depths. Both granite and 
slate are penetrated by broad dykes of felspar -porphyry (Elvaiv- 
courses) which in, rare instances, contain tin-ore. || All these rocks 
are traversed by metalliferous veins (lodes), which maintain an 
average direction of about 20° N. of E — S. of W.,^ but, in the 
very same mines, other (CaurUer) lodes bear nearly N.E. — iS.W.** 
On and about the southern boundary of the granite tin-ore is their 
sole produce; — ^towards the east, however, tin-ore prevails only 
near the surface, whilst the ores of copper occur beneath ; — ^and 
along the northern margin copper-ores abound at intermediate 
depths, but tin-ore is plentiful both above and belowf f theuL 

Numberless rills, rising far within the granitic region, unite to 



* The gravel, sand, and slime escaping during treatment of ores at the 
mines worked on varions tribot^es of this stream, have lately been collected, 
near the Saint Erth Boiling- mills, and rewashed to some advantage. 

f Mr. W. J. Bawlings, of Downs, near Hayle, M8S. 

*• The largest lump of Jew' g- house tin or Jew's-bowl I have heard of 
** weighed STlbs., ♦ ♦ ; it formed part of a hedge in the Parish of Gwinear." 
Gabne, Cornwall Oeol : Trans : ii, p. 293. 

♦ Ante, p. 198. 

I Thomas, (B.), Mining Review, No. yiii, p. 265. 

II Henwood, Comvoall Geol : Trans : v, p. 37-8, 85. 
f Ibid, V, p. 250; viii, p. 674. 

•♦ Ibid, V, p. 252. 

ff Ibid, y. Table IL Thomas, (J.), Journal of the Royal Institution of 
Cornwall, iii, pp. 191-2. 



IS CSC THl BOSRAL ICF-OSB OT OnSWALL. 

fonn the mer Cclcr. m pnsdpil lieeder of the LoepooL* The 
swampT moofiuMis — p-rrtSocs of Cani-waitha» Mean Vroas, 
Lejoeredk Cmh-Tvan. izhi paiiaps of other, tenements — tfarongh 
which thev £nd t2^ir inr Deir Poskellis in Wenditm have been 
uToaght by Tin-ssreaoMTs for buudt ages;t bat, though their 
prodoee has gr^jahr diminished, ther are not yet quite exhansted ; 
in many eases;, however, the piindpil detiital deposits of tin-ore 
ar^ foand to have been already e3q>l€ffed by earlier workman. 

The upper pari of Cam-wanha displai^ ; — 

(1). Ai^gnlM- and snb-AcrilAr miissies of crusiTe and of thin 
quartzo^e acd stthoriioFccs t«Ezi5 mixed vith hnnpe of 
peat asd qnantiries :f grudie gnTel and sand; — the 
refuse of previous op*r»iicai« 12 feet ; — 

(2). Tim-irromnii. Quart£<>$e, felspathie and srhoriaeeoiis sand 
and graTel, unequally sprinkled with, more or less 
lonnded. granules v'f tin-ore : interspersed, at interrals, 
with blocks of graniie and aehcrl-rork. of much the 
same character as th^^se in the OTerlTing ruhbish. This 
deposit. — now wrought for the £rst time — is 12 feet thiek ; 

The SMf'^ot disintegrated granite— contains numerous small, isolated, 
bodies, and short, narrow, reins of quartz and schorl, izregularly impregnated 
with tin-ore. 

In Mean Vroaz great quantities of detrital tin-ore were 
obtained by the Strearmrs ; who— on reaching the granitic shelf — 
discovered the outcrop of lodes which were wrought, to some depth,], 
with considerable advantage. 

At Lezerea the successive deposits are, — 

(1). Peat ; in the deeper part of which nuts and branches of 
hazel are sometimes found. The depth varies, but seldom 
exceeds 4 feet ; — 

(2). Coarse granitic gravel containing, here and there, sub- 
angular gtones of tin-ore 2to3 feet ;— 

(3). Granitic sand slightly, and at intervals, mixed with fel- 

spathio clay 2 „ ;— 

(4). Tin-ground. Angular and somewhat rounded masses of 
granite and schorl-rock, largely mixed with tin-ore of 
rather different character from that obtained at 
Cam-wartba ... 3 „ ;~^ 

The Shelf —oi disintegrated, felspathic, granite— maintains a tolerably 
uniform composition to considerable depths; but in structure the shallower 
portions, which afford traces of detrital tin-ore, differ materially from Uie 
deeper, which are traversed by numerous small strings of tiimy quartz-rock. 

* Rogers, (J. Jope), Cornwall Oeol: Trans: vii, p. 852. 
f Boase, Ibid, iv, p. 882. De la Beche, RepoH, p. 401. 
{ Mr. Frederick Hill, F.G.S., of Penhellis near Helston, MS* 
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In other parts of the moor sections of ancient works show 

■ beds of detrital matter resting immediately on the outcrop of 

■ tin-bearing veins in the (Shelf) granite. 

From Porkellia to Trenear, and thence downward to Helston, 
aces of sireonnoorfa are visible at short intervals. And from the 
bed of the Loe-pool tin-ore has been also obtained.* 

Neither the stream — nor the mine-tin-ore presents trace of 
either copper — or iron-pyrites ; and, throughout the neighbour- 
i hood, trout thrive in every rivulet and pool.t Generally speaking, 
I the detrital tin-ore is less roaudcd ia this, than in any other part, 
' of Cornwall ; and, mixed with it, water-worn granules of exceed- 
ingly pure gold| are sometimes, though but seldom, found. 

Near Tregedna,§ in Mawnan, vegetable mould aad hardened 
eilt, to a thickness of twenty or thirty feet, overlie a very thin 



[ ■ Kogera, (J. Jope), ComicaUOfol: Tram: vii, p. 354. 

t Fiah of conEiderable sizs are frequently caugbt io the deep pits of 
abimdoDed works. 

X Same five and thirty years ago, whilst examining a anaXX panxl at 
etream-tm-oiB brought tram this district to one of the Smelting-hojBes at 
Hajle; I fooiid, amongst it, a lump of gold, uearl;, if nut quite, as locge 



S "An; 






Jew'g-hoiue-Hn, three or four pounda weight, wsa found 
ine of on anaient tomace, near the well at Tregedua." 
Hb. JoaHUA Fox, MS. 

The public enjoy almost nnlvmited oppoitonity of observing that birda 
IthoQt number frequent the beautiful gronuda of Tregedna; accompany 
~ Fox in his wulke, alight ou his person, and feed from bis hand. 

Daring my sojourn in Brazil an English resident at Qongo Soco presented 
one of my little household with a specimen of the Merlo (FMerula minor J 
a jet-black biid abont the size of a starling ; which had been taken from the 
nest, whilst yet unable to feed himself or to Hy ; thus early, however, ha 
bathed after every meal. Showing no disposition to wander, he was never 
caged, but hopped and fluttered about the premises at will. It was imposaiUe 
not to notice habits bo anlike those of any other bird I had ever seen ; and 
the interest I felt seemed to awaken some coirespooding feeling in him , for i 
he acocmpanied me throogh the garden and returned with me to the bouse. 
The little basket in wbich be had always slept, was now placed, at night, 
vrithin reaeh of my bed. A.t dawn he awoke me by the rustling of hia 
feathers, and if I did not leave the bed at sun-riae he hopped to the pillon and 
pulled my hair or tugged at my night-cap ; whilst I dressed be sat on the sill 
of the open window and poured forth his sweet morning sung. 

When I left the houae he betook himself to the garden, where he adroitly 
seized, and heartily fed on, grubs, insects, and worms, disturbed by the rake 
or unearthed by the shovel of the workman ; great part of his time he aat 
and Bang amongst the paints, bananas, oud omnge-treea ; paying, however, 
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and exceedingly poor deposit of detrital tin-ore, and this rests on 
the (Shelf) slate of the country. The earthy matter examined 
y linrdressers of an earlier [>eriod have been discovered 



oaoaainiial visits to the Idtahen. nhera ke helped himself to whatever he 
fancied. H9 bathedmanytimBB every day in a little pool which he had dug, for 
hifl own use. in the gravelly bed of a rill which wound through the grc^unds. 
Now and then he asaooittted with other birds whieh frequented the place, hot, 
— being somewhat pugaaeious— I believe, he more oommonly drove them 

On loy return to breakfast or dinner I oalled or whistled to him, and— if 
at hand— he Immediiiitely bopped on my Atiok when held out to him, or 
perched ou m; shoulder or my head ; if further distant, however, he instantly 
replied, and I had eoaruely seated myself before he would dart through an 
cmen window or between the branahes of the flowering shrubs which shaded 
the vemndii, and-aluiost brushinB my face with his wings— alight on the 
table before me. He fed off the ed^je of my plate, on small bite of meat vith 
emmbs of bread and of potatoes, but never hesitated to take anything else 
he desired. After he had QiuBhed hie meal he plu.i:ed himself (most incon- 
veniently) between me and my plate, and was instantly asleep. His nap 
however was but a short one ; and, on awaking, he either flitted aboat the 
room, ocaasionally oatching fiies, 01 walked about the table, sometilDeH 
throwing knives and forks on the floor, bat, in preference, pulling the spoon 
ont of the mustard, and — as if ooneoioas of having done wrong — screeijiing 
as he fluttered out of reach. On my leaving the breakfast-table he usually 
played abont me for a tew minutes and then flew off to his bath in the garden. 
When ale was taken at dinner he watohed the bubbles as they rose, and 
quickly peeped over the rim of the glass to see them as, in snoeession, the; 
burst at the surface. Hut before the I'loth was removed, and whilst the sna 
was still shining, he became drowsy und uhattored for his basket, hopped into 
it as BOon as it was brought, and was asleep in a moment. 



He was always the first to welcome me home from jonmeys which some- 
times involved an absence of adayortwo; and if— as was not uuGommotlly 
the caise- argent business compelled my instant attention, a tug at my hair 
or a pinch ol the ear reminded me that 1 had not acknowledged Ms greeting. 
On one occasion, however. I did not retnm for nearly a week ; and, to my 
gnrpriae he was not present to reoaive me on my arrival. It appeared that 
loi three or four days itfler my departure he had coutinued to take his meals, 
and to sleep in my bed-room, as usual ; he then discontinued his visits to the 
house, yet had been seen two or three times in the garden ; but afterwards 
all trace of him had been lost, Orieved-not onaaturi^y at the Re- 
appearance of eo interesting a favourite, I visited every walk we had usnally 
taken together through the grounds, but without receiving a reply to the tMl 
which heretofore had brought him instantly to my side. At length I caught a 
taint note, which was repeated when I called again; this led me to an un- 
frequented part of the garden; when my poor little shrunken bird- his 
glossy pluma^ rumpled and soiled, his bright eye hitlf-chjBed and dim — 
crept feebly from beneath a fallen banana-leaf; and, with every demon- 
stration ot pleasure, took hiB Msraatoued plM« on my walking- stick. On 
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in the neighbourliood, but whence the ore was obtained is now 
unknown.* 

Between Higher Camon and Eestronguet-creek the largest 
known body of detrital tin-ore has been wrought — at intervals 
within my recollection — ^by five several parties of speculators in 
succession ; by the first two as open-works ;t but by the other 
three in shafbsj sunk deeper than the bed of the inlet, and by 
drifts in which the miners worked whilst laden ships sailed over 
head.§ 

About the middle of the navigable channel near Point, — ^where 



returning to the house he resumed his station at the table, and again 
occupied his basket in my bedroom. 



My pretty, engaging, and affectionate companion died whilst moulting; 
and was buried beneath a flowering-shrub, which he had loved to frequent. 



His grave was the last spot I visited in Brazil ; and I still preserve the 
spray from which he carolled, and a feather of his wing. 

* A mass of Jew^s-house-tin—Biaoe placed in the Museum of the Royal 
Institution of Cornwall— was discovered, by Mr. Cuttance, at Trenower in 
Saint Martin, a south-eastern Parish in the (Lizard) Meneage district, some 
miles from any now-known habitat of tin- ore, and far beyond the confines of 
this region. Dr. Jaoo, M.D. ; F.R.S. ; MS. ; Report of the Moyal InstUidUm 
of Cornwall, xlv, (1868), p. 18. 

f The last of tbe open-works afforded a profit of about £50,000. 

X The first of the Mining-worka afforded a profit of about. . . .£2,8000. 
The second „ „ eventuated in a loss of about.. ..£16,000. 

Tbebilcock, Michell, and Cloak, Cornwall Qeol : Trans : viii, p. 452, 
Table, xiv. 

§ The [open] stream- works *' were found sufficiently profitable to induce 
*' the adventurers to extend their operations down the navigation neaily a 
** mile and a half. . . . [But] latterly the work has been carried on in another 
** way ; . . . .a shaft was sunk in the firm rock of the shore, and a drift was 
" extended from the bottom,. . .by which means the tin was obtained by 
" removing only a small part of the great mass of mud which covered it ... . 
<* These operations have been sufficiently successful, to induce the adventurers 
" to extend their works half a mile further down ; two shafts having recently 
*• been sunk through the mud in the middle of the creek, and secured by 
** lining them with iron cylinders. The lower shaft. . .is surrounded by an 
" artificial island formed of stones and rubbish, on which is erected a steam- 
** engine." Thomas, (R.), Hiitory of Falmouth, p. 31. 
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the bed of Eestronguet-creek is some twelve feet below high-water 
at spring-tide — a shaft has lately been sunk through the under- 
mentioned deposits, — * 



I 



it 

»> 



(1). Mud of the river (very soft) 6 feet 

2). Mud and coarse sand » 8 

3). Mud (hardened) 6 

(4). Mud, mixed with great quantities of Oyster- shells 12 

(6). Mud (hardened) 31 

(6). Tin-ground (6 inches to 6 feet) mean 4 ,, 

The Shelf; homogeneous blue or buff-coloured clay-slate. 

Another section, in the same neighbourhood, presents, || — 

il). Soft river-mud 7 to 9 feet 
2). Biver-sand and mud 9 „ 
8). Blue mud mixed with Oyster, Cockle, and other shells 9 „ 
4J. Stiff blue mud, without shells 36 „ 

(6). THn-ground (Subangular masses of granite, slate, elvan, quartz, 
quartzose Bl&ie-capel, and tin-ore in large masses, plenti- 
fully interspersed with smaller grains 6 inches to 6 ,, ; 

(6). The Shey^! clay-slate. 

The tin-ground was no where else so rich as at the confluence of 
the Camon valley with the vales which extend respectively through 
Perran- Wharf and Ponsnooth to the northern slope of Cam 
Menelez, and from Tamon-dean through Perran-well (the Smelting- 
house glen) to GiUy.t As might have been anticipated, operations 
were undertaken in both ; but — as speculations — they were alike 
unsuccessful ; through, incidentally, they were of great interest. 

At perhaps one-third of the distance between the Camon 
embankment and Perran-wliarf an artificial mound was raised 
above the level of high-water ; and, through it, a shaft penetrated 
to the (shelf) rock, whilst drifts were extended, laying open both 
the tin-ground and the bed of vegetable matter above it. As the 
works were imperfectly ventilated, inflammable gas sometimes 
accumulated ; and — more than once — the workmen, who worked 
with unprotected candles, were scorched by its explosion. J 



• For these particulars I am indebted to Mr. Bichard Taylor, F.G.S. ; 
and Mr. Charles Dyke Taylor. 

f For this section I have to thank Mr. Whitley, C.E. ; F.M.S. ; Secretary 
of the Boyal Institution of Cornwall. 

X Henwood, Cornwall Oeol : Tram : v, p. 60. 

% Jhidi viii, p. 453. 
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Some forty-five years ago* the snr&ce of Perran-WeQ (Smelt- 
ing-house) vale, at its confluence with the principal valley, was 
from four to six feet below the level of the Idlest tides ;t from 
these, however, — ^as at the upper part of Camon in earlier years — 
it was protected by an embankment, and wrought as an operirwork. 
The ingredients with which it was then filled, to a depth of sixteen 
or eighteen feet, consisted of — 

(1). Angular gravel, sand, and silt, the dihrU of Tarioas 
rooks and yein-stones stamped in npper parts of the 
principal yalley, mixed with ronnded masses of granite 
and slate from the neighbourhood ; in nnmberless 
bedsofnneqnal— bat never of very great —thickness.. 13 to 15 feet; 
At a considerable depth in this deposit the remains of 
deer occurred; and still deeper Oyster-shells were 
nnmeroos. 

(2). Fine silt, mingled with Oyster-shells, leaves, nnts, and 
branches of trees, amongst which the wing-cases of 
beetles might sometimes though very rarely be 
discerned 6 to 18 inches ; 

(3). Tin-ground; consisting of smaU — more or less rounded 
— ^bodies of tin-ore ; interspersed with angular and 
subai^pilar blocks of s^orl-rock, schorlaceous- 
granite, quartz, quartzose-slate, and other vein-stones 
of both tiie granite and the slate series of the district 
in much greater abundance 2 to 8 feet ; 

The Shelf; of homogeneous, thick-lamellar, clay-slate, of silky lustre ; 
traversed, almost meridianaJly, by a quartzose cross-vein^ which was wrought 
throughout the entire width of the vale ; and — some twelve or fifteen fathoms 
below the tin-ground — yielded considerable, though not quite remunerative, 
quantities of argentiferous lead-ore. 

Ghranules and thin flakes of gold^ were now and then — ^though very 
unoommbnly— found in the tin-ground. 



* Pryce, Mineralogia Comubiensis, p. 136. Thomas, History of Fckl- 
month, pp. 48, 51. Barham, (C). ReporU of the Royal Institution of Cornwall^ 
xlii, (1860), p. 16. Francis, (W.), Gwennap; a Descriptive Poem, p. 7. 
Henwood, Journal of the Royal Institution of Cornwall^ iii, (1870), p. xvii. 

f At Falmouth " average spring-tides may be considered as having a 
** rise and fall of 16 to 17 feet ; and these rise to about 18 feet, and fall of 
«* about 1\ feet, above the lowest veers. The neap-tides average a rise and 
** fall of about 7 feet, being at high- water, about 14 feet, and at low-water 
** about 7 feet, above the lowest veers." Thomas, (B.), History of Falmowth, 
" p. 43. 

I ** A piece of gold, in a matrix of quartz, from Camon Yale, in the Boyal 
** Institution of Cornwall, weighs 11 dwts. 6 grs." Michell, (J.), Manual qf 
'* Mineralogy i p. 2. 

** Gold was found in the bed of the brook from Tamon-dean upwards M 
fax as Trewedna- water." Francis, (W.), Owennap ; a Descriptive Poem, p. 94. 

My home was less than half a mile from this rivulet ; but that any pari 
of its course had been found auriferous, I never heard until now. 
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I DETEITAL TIN-ORE OF COFITWALL. 



Tha remaiiia of an ancient am el ting-furnace, and of block- 
mouldg in the rock are said to have heen discovered between Pulla 
^d Higher Coisgarne, in tiwennap ;* and in the east of Kea a 
mass of Jew'e-houBe-tin was found. j- 

About half-way from Tamon-dean to the Arsenic manufectory, 
— towards the middle of the vale, — and at siKteen or eighteen 
feet below the eurface, some two or three tons of large, rough, 
angular masses of quartz,— closely resembling those imbedded in 
the sub-soil of the neighbouring common were found resting on 
the bed (2) of silt, shells, and vegetable matter. Immediately 
beneath the stones,— -and within compass of the layer of animal, 
vegetable, and mineral substances on which they rested— at some 



Diacomrcd reeting on t/ie tik.qboijnd 

BBTWBBS TaHNOH-DBAII iSD THE ArSESIC-WOSKS, PEHElS-iJ 

Drawn by Mb. H. M. Geoffboi. 
From a Sketch by the lute Rsveuend Caxdh Eoosbi, M.A., of Penrose. 




• " Satns years ago Mr. Polkinghome disoovered [near Higber Oois- 
" game-tnilll an ancient lumace vbere tin nae GmeUed and funned into 
" blocks. TbB fomBce contained a large quantity of chujcoaliLBlieB and 
" hatf-bumt wood ; and tbe moulde for forming tbe metal into blacks were 
" found cut in the rook." FHAMOia, Ojcennap t a Descriptive Poem, p. 100, 
Payochial Bielory o/ Cominall, p. 143. 

t " Uuriate of tin wan firat diacovered in a Bpecimen of Jew's-booae-tin 
•' ....tuund in a low boggy ground in the Piuisb of Keti , accompanied h; a 
" Btiatum of (ib»ic«»l." liloaxhL, (Jobh), Manual cf Mineralogy, p. 71. 
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twenty-two feet below high-water, and four or five above low-water 
mark,* an entire human skeleton was discovered. 

A rough balk, of about eight feet in length and six or eight 
inches in thickness, rudely hewn at the ends, lay on either side 
of,— nearly parallel to — but at some little distance from the body ; 
that on the left resting on the — slightly extended — hand. Across 
these were placed two, somewhat similar, beams ; one of which 
pressed on the lower ribs, whilst the other covered the mouth and 
chin. A third cross-bar, of much the same kind,— so much 
shorter that it did not reach either of the side-pieces, — rested on 
the (raised) right-hand, but scarcely touched the skull. No corres- 
ponding piece of timber, however, had been placed at the foot 
The body lay on its back, inclined perhaps five or ten degrees from 
the horizon, and looked towards the north or north -north-west ; 
the knees were raised, and the legs so drawn back that they were 
nearly parallel to the thighs, the heels, in fact had almost touched 
the hama ; the right-arm extended obliquely above the head, the 
left — at a smaller angle — dowuwards.+ The pelvis, other bones, 
and nndecayed — but much-worn — teeth, shewed the remains to 



• IhomBfl, ffUtory oj Falmouth, p. 81. Ante, p. 17. 

t I un favoured, by Msbbib. Heard, vith the foUowing eitraot [rom tbs 
Wtit Briton of the 4th of April. 1823 :— '■ On Saturday [ths 29tli of Msroh, 
" 18S3] UB the iubourere employed at Camon etream- works were reiuDviiig 
" a quantity of mud, they dlaoovered a heap of stoues, under wljioh were 
■' four ptecea of ooh eoclosing a human skeleton, the teeth und larger bones 
■' of nhiah were in nearly a jierfeot sCute. The tomb naa covered nith a 
'■ deposit of mud 17 feet in depth, and was 22 feet below the present [high] 
"water mark, on wtiat is denominated the "tin-ground." namal;, etonea 
" mi^ed with gravel amongst which tin is found. The four pieces of oak are 
■' each about 8 feet in length, roughly hewn, and about 9 inchea in diameter. 
" One of tiieae pieces lay ou eaoh side of the body ; the other two weie laid 
■' across these, over the breast, the stooes were piled over the whole. The 
" wood is more decayed than the timber fonud in these etreom-worka 
'* asaally is." 

To the Beveiend SatCceu Bogere, M.A., Vioai of Owonnap. I am indebted 
for the following oontempoFajy memoranda, and foi the sketah from which 
the accompanyiiig wood-oul: was prepared, discovered by his brother. Mr. 
John Jope Bogers, of Penrose, amongst the papers of their late lather the 
Beverend Oanon Bogere, M.A. 

From a printed paper ; apparently part qf a Sfewspaper ; dated 7th of 
April, [1828.] 

"Theakeleton was found iu a bed of soft clay containing ahelU, 17 feet 
•' below the aurfaco, 22 feet below high- water mark, and one foot above the 
" tin-groitad, lying in a direotion across the valley, with the head newlj 
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be those of a maa, not exceeding fire feet five inches in height, 
and, probably, much beyond middJe-age.* 

Of the Skeleton discovered at 

FBBHIN- AH- WOHtHAl.. 

From a Photograph by Aj-gall, qf Tmro.^ 




" Booth, and tbe feet neorlj north. A piece of congb elm was placed at the 
" head, and a pieoe of the same cut to the lengtli of 8 feet, on each side of 
" tbe skeleton, two pie(^e8 of the eame leni^h were placed at right- an glea, 
" one aerOBB the head, and the other across the breast. No wood was placed 
" at the feet. The ciroumstance most worthy of remark is the postare of 
" the skeleton. The head and breast were a little raised above the rest of 
" tbe bod;. The left arm was extended a little from tbe aide, and thr pieee 
" qf ebn on that aide rested on the hand. The right arm was raised with the 
" hand abore tbe head ; and llie flm heeid-pieee Tested oa ilie /land. Tbe kneee 

" were inolined apward and the feet were bent hack niider the top of the 

" thigh-bones, and renled on llie (wi-yround. Tbe skull, ribs, and all the 
"bones appeared on close examination to be perfectly sound, except a partial 
" decay of a few of the TerlebriE, and were not at all mineralized. A pile of 
" stones was heaped on the skeleton, containing fice barrows-foll ; some of 
" tbe largest were computed to be about 70 or SOlba. weigbt.". ..." Tbe akull. 
" teeth, boma, and some vertebrte o( a stag of tbe red-deer species have 
" been since fonnd near the spot, about eight leet belon tbe surface." " No 
■* hair, cloth, or any other substance, except tbe elm, waa found near the 
" skeleton." 

Frtmi Manuicript IfoUt, vihich accompnnUd a Sketch, by Wi- Reverend 
Canon Ilogera, it.A. 

" The elm was eight feet long and six inches tliioh, ant aS at both ends 
with an axe.... The pile of atonea was two feet high." 

• FoT these particnlars I am indebted to my friend Da. Jago, F.B.5. ; 
who waa aseiated in bia enq^uiries by Mi. E. Sharp, M.B.C.6. -. and Ur. A. 
L. Salmon, M.B.C.S. 

I Taken nnder the direction of Dn. Jaoo, F.B.S. 
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Of clothing, ornament, tool, or weapon no trace was diacovered. 

The works were carried on by a Company* which had recently 
established, in the immediate neighbom'hood, the first manu- 
factory of ithite arsenk (arsenious acid)t in the United Kingdom ; 
and both were superintended by Mr. John Rowsq,J a person of 
much information, sagacity and prudence. The stones, gravel, 
and silt were, therefore, carefully removed, and the skeleton as 
well as the wood which surrounded it, were acmpulously pro- 
tected from displacement, until they had been carefully ezamined. 
And in order to satisty the deep and general interest which pre- 
vaUed, the remains were, for some time, open to public inspection ; 
and — aa my home was scarcely a mile distant, — I visited the spot 
daily. At length the skeleton was taken into safe keeping ; and 
1 1827 it was presented to the Eoyal Indiluiion of Cornwall. 

The central district,§ which attains, at Hensbarrow, an eleva- 
tion of more than a thousand feet,|| consists of granite, of slate 
sometimes interlaid with hornblendic rocksH sometimes charged 
with organic remains,** and of tlvans intersecting both granite 
and slate. A considerable part of this region affords the slightly- 
coherent talcose granite,! f whence the manufacturers of porcelain, 

• Boaee and Coactne;, BibUotheca CorniiiHensit, i, p, 13G. 
f Henwood, CorniBall 0ml: Trans: v, p. 8fl.* 
1 Ibid, iv, p. 162. 

I Tbia district is bannded b; a line drawn from Wodebridge to tjoat- 
[ mlhieli and by anothsr line through Truro-river to the Oannel. Boase, 
I CoTTHuiaUQeiil: Ttiiiui: iv,f.2U. 

"Lanivet Tower, tvfo mileB vent at Budmin, is by common repute the 
I Mntre of Oomn[iIl." 

Wmjjb, Bodmin ife^sier, p. 103 ; Cm-njuall Brgialer, p. 199, 

II TrigoJKimttHcal 'Purvey. De la Baohe, Report on the Otohgy of 
OymusaU, itc., pp. 7, 14. 

f hoaae.Ci»-aipaUQeol: Trores.- iv, pp. 262, 276. De la Beehe, Bgwrt, 
89. PhillipB, (J, A.), London, Edin: and DvbVm Phil: Mag., xM, pp, 
97, 99. 

■• De la Beclie, Report, p. 351, HanwDod, Cornwall Qttil: Trans: v, 
pp. 126, 158. 

tt Bonnatd, JonrnnX d/a Mhien, ay. p. 118. Delno, Oeolagical Travel*, 
iii, p. 342. Barger, Oeol: Trai),: (O.B.), i. p. 125. Thomeon, Annals of 
Philosopliy, ii, p. 349. Fitton, Ibid, iii, p. 180. CnnybearB, (J. J.), Ibid, t, 
p. 1S6. BufrSnof, De Beamnout, Caate et Fardonuet, Voyage MOallurgiqae 
m AnghterTf, ii, p. 187. Boaaa; CorawaU Ocal: Tram: iy, p. 235; Phil: 
Mag: and Aitnalt, x, p. 348. Hawkins, ComiuoK Geol ; Trans: iv, p. 475. 
De la Beoha, Seporf an the Oeoloijy of ComviaU, i£c., pp. 159, 509. Henwood, 
ComaaU Otol: Tram: v, p. US, 
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as well on tlie Contiaent as throughout the United KiDgdom, 
procure most of their materials.* Throughout the granitio tract 
Bchorl ia more or less abundant ; and, here and there, it prevails ,-+ 
generally, however, associated with quartz or with felspar, and 
sometimes with both. Nor are associations of schorl with quartz 
and felspar peculiar to rocks of massive structure ; for the same 
Bubstancea — especially the first two — are not uncommon, in their 
alternations displaying every imaginable involution and displace- 
ment, amongst the slates which adjoin the granite.;^ Westward 
the schistose rocks are mostly of dark blue and greenish grey hue, 
and their structure is thick lamellar, but occasionally they cleava 
rather imperfectly. J Eastward, however, they assume various 
shades of pale-blue, greenish-grey, red, and dark brown, and here 
their cleavage is more decided, and their texture softer. || To- 



• The 


following oolmnns abow the enoirmiiuB inareas 
e and Chioft-claj wliich hai lately tuien place. 
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t Delno, OtologieaS Travels, iii, p. S43. Conybeaj-e, (J. J.], Armali of 
Philoiophy, V, p. 188. Yon Oeyuhaueeii and Ton Dechen, Fhil : Mag : aad 
Annalt, v, p. 241. Sedgwick, ProcefdijigK of the Oeologieal Sociely, i, p. S63. 
Boaas, Comical I Oral : IVaTin.'iv, p. 8S8. EankiiiB, /iiuj, iv, p. 476. Henwood, 
Ibid, y, p. 122. De la Beche, lieport. p. 161t. 

I " On the confinee of the granite. . .alternate layers general!; of gprent 
"tennity, o( very minutely grannlar qnartE and suhorl, have all the agpeot 
"of a stratified mas).." Consbeabb, (J. 3.\, Annaht(^ PhUoeophi/.y.p.lSO. 

" A veiy inteceaiiog form of this look conBtstB ut alternating layers of 
" black and white miceraU, exhibiting the niDBt complicated otmei and eon- 
■■tOTtio&a....The black are of.-.sehoTl-roek, the white of quarts! wbicli ia 
" generally more or leas oombined with felspar,... This kind uf schorl-rock 
"ii very abimdunt in the diluvituu on TreRoes Moera." Boibk, ComicaU 
Otol! Tram: iv, p. 346. 

{ BOBBS, Ibid, iv, pp. 276, 278. HeEwood, Jbid, v, p. 135. Phillip s. 
(J. &.}, London, Edin : and JJubtin Phil: May., xli, p. 90. 

II Boase, Coratcatl Otol: Troiie: iv, p, 286. Hauwoud, Ibid, v, p, 
136. De la Beche, Ee^ort, pp. 80, 82. 
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wards the aonth-east they assume an arenaceous character, and 
are charged with organic remaine,* The elvans which traverse 
the western — but do not reach the eaatem+— part of this district, 
are well known, and have been frequently described.J The lodes 
take a mean direction of about 13° N. of E.— S. of W.,§ hut — 
ae in other regions — they are not strictly parallel ; their diver- 
gences, however, are by no means uncommon. Throughout the 
County their averaye dip is about 70°, but in this neighbourhood it 
scarcely exceeds S(y.\\ In the maasive-felspathic, and soft schis- 
tose, rocks on the E. and S.E. they yield copper-ore only;l[ but 
in the hard, quartzose, thick-lamellar slate, in the schorl-rocks, 
and in the granite towards the N. and W. — though they are 
sometimes sprinkled with the compounds of nickel, of cobalt, of 
uranium,** and of antimony — tin-ore prevails. ft But lodes are 
not only the repositories of tin-ore j for in this neighbourhoodJt 



f Eenwood. Cornwall Geol : Tran$ T, p. 12Q. 

t Bonnatd, Journal de» Maits, liv, p. 446. HawMna, CnriiivaU Oe,ol : 
Tram: i, p. 150, PL S. Boaaa, Ibid, iv, pp. 277, 379- Henwooa, Ibid, t, 
pp. 13G, 100. De 1ft Beohe, Report, pp. 181, 333. 

i Kenwood, ComiiyaU Oeol: Tram: v, p. 250, Tahk, eiii; Jmmial qf 
the Royal IiteUtiilion of Cornwall, No. 13, p. XTi. De la Beohe, Seport, p. SOS. 

II Henwood, Cornwall Ocol: Trans: \, p. 247 ; Annalet dtt Jfinw, 6mo 
Bfirie, ii, p. 173. 

^ De la Beche, Report, p. 335. Henwood, Camutall Qtoi: Tnmi: V, 
p. 12S. 

" WilliamB, (R. H.), ReporU of Ike Royal Ihs«(u«o» of Oomaall, 
nsii, p. 32. 

If BDilaae, Natural BUton/, p. 18. Jitrs, Vopages MetaUurgiqaa, iii, p, 
108. Bonnard, Journal den Minex, xiv, p. 446. HawkinH, Cornwall Qtol ; 
Trans-- i, p- l*fi; iv, p. 476. Csnie, Ibid, ii, p. 93. Von Oejnhaueen imd 
Von Dachan, PHI : Mag : and AiinaLi, v, p. 311. Sedgwick, lUd, ii, p. 384. 
IJoase, Cornwaa Geal: Trans: iv. p. 37^. Henwood, Ibid, v, p. 120, TabUi, 
litniv, Ixxiv. 

)I '■ H eiiste pour ainsi dire partoat, ans anvirona de Saint Aoflteil, Boit 
" i la BuHftce, soit i. i^uelque profondenr, dsne la plus grajide partie des 
" plainea ineulteB, oil il y a de patita fllets d'eau. Oil pent, en pranant une 
" peUetSe de la tene touibenaa. qui est d la surfaoe, et raiposant an couraat 
" du ruiaseftQ, obtenir pac le lavage one quantity sensible de miaerai d'Staia 
■' en partieules tr6B-finea, qni se prfcipitent tout de auite, et que Ton pnrifie 
" pai plnBieura lavages auaceBeifa. Cost aneai oe que Ton fait dans bea□<^oap 
•• d'androita aveo benefice." BoNUiEii, Journal des JUinei, liv, p. 450. 
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especially, — and to a, less extent in several other districts* — ^it is 
scattered through^ — and, ao to speak, forms an integrant part of — 
the granite ;-|- and in the slate series, north of the granite, tin- 
ore is interlarainated with schorl and quartz.f All — save one of 
— these spots have, however, remained unwrought for many years. 
In, and on the confines of, the district iron-ores abound.J 

The detrital deposits of tiu-ore on the west and south have 
been often and minutely described,! ^^^ ^^^3 ^^ "*^^ nearly if 
not quite exhausted ; those towards the north and east have how- 
ever, attracted leas notice,|l and on sonie of them operations are 
still carried on. 

A comparatively low ridge of slate stretches — some 30° W. of 
N. — E. of S. — from the granite of Hensbarrow^ to that of 
Belovely Beacon, dividing the upper waters of the Roche (Par) 



"Carclase tendfl to unfold the origia of tlie tio-ore Bcattered in graiiiB 
" ovei the bottoio at Bome of the Comiah vaJIeja ; . . . Uie whole mitsB of the 
"grovxtn composliig the eastern part of the hill , coDteiua these gritiiis . . ..The 
" strata oantainiog the greateBt ahundanee of tin graina are harder [than tha 
"wrt] bat they are eaBiljdeeomposed." DeLdo, Gtotogical TTavelii,ih,-p.S^. 

"The enormone open-nork of Carclaee ia excavated in a variety of 
" dBcompoBing ataEnileroiiB granite or achor! tacit." Sedhwiok, TVaiu: 
Cambridge Phil: Svciety, i, p. 108. 

., (M.S.), p. 4S3. Henwood, ContwaUQtol: 

■ On Dartmoor (Berger, Otol: Trans; i, (O.S.), p. ISO) ; at Baint Just 
(Hennood, Cornwall Qeol : TTans : v, pp. 16, SS5) ; ia Breage [Hid, p. SS) ; 
end at St, Cleer {Ibid, viii, p. 6«4.) 



t De la Beobe, Seport, pp. SOB, 617. Henwood, CtynaeaU Oeol : Tram : 



Henabajrow . ■ . ■ ii 
Eilliireth Down , 
Caatle an Dinas , 
Belovely Beaoan , 
Helmen Tor , 



Dg u Beohb (Ma CI 



uj}. Report, pp. 14, 16. 
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river from those of the Fal ;* but both flow southward into the 
British Channel. f A simUar, but perhaps a rather lower range, 
of like character extends— perhaps 25" E. of N.— W. of S. — -from 
the granite near the Indian Queens to that of Castle an Dinas ;* 
thus separating the tributaries of the Ladock rivulet — a branch of 
the Fal — from those of the Gaiinel and of the (Saint Columb- 
mioor) Forth brook; both which run northward to the Bristol 
Channel. 

As the Roche river is traced upward through the moors north- 
east of Hensbarrow the stream-uorh mentioned hereafter are 
passed in suceession. 

At Penddowia Saint Austell the detrital deposits— wrought 
since 1828J — now present the undermentioned section; — 

(1). Granitio Band and gravel, divided bj thin partings ot 

haidened silt into many aepanite beds 6 to 8 '- '^ 

(2), Peat (fen) ; often mixed with, and BometimBB inter- 
laid by roidFoeoapic layera ot.% granitic sand .. . .0'3 toot ,. 2 

(3). Granitio sand and gravel in mnny thin layers ; the 

io^sr ol them mucli mixed with hardened mud . 7 ,. 8 

(4). Peat, very closely Tesembling No. 2 1 

(5). Uranitio sand and gravel, sooroGly diBering irom 



Feat^ ; Bometimes mixed with stems of fern, nuts, 
leaves, branohes of fnrze, alder and hazel, and 
trunks of oak. Here and there, but very rarely, 
t, tew flints have been discovered 



1 foot 1— 



(7). The lin-gToimd, consisting of granitio, sohorlaceotiH 

and ^uortzose matter mixed with the oxide of 

tin, usually in the state of sand and gravel ; but 

sometimes it includes subangular masBBB ot 

vajious granitio rocks and vein- stones j and— yet 

more rarely — thin scales ot slate also 2 to 4 feet ; — 

The (Shelf) rook heneath is granite of ordinary texture, sometimea 
moderately hard, hat nsoall; more or less disintegrated ; In such cases, bow- 
ever, it is often deeply eroded, and in these eiDsions the ore is often richer 
than in the lin-groaiid proper. 



• Polwhele, 
olxirvii. Gilbert, , . „ 
snd Drew. Biitori/ qf Cornaall, i, p. E21. Ante, p. 21. 

t Thomas, (B.), History qf FaJmrnth. p. IE. 

J Henwood, Cornwall Oeol: Trans: iv. p. 03. 

(| Specimens of this peat were obligingly submitted t 
examination by Mr. Balfs, F.B.C.S. 
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Levrean, in the same parish, now displays ; — 
{1). Granitic sand and gravsl 



(3). Granitic malter (Ihf Upjitr tin-groimd) ; small sub- 
angular maBsea of feUpar, quartz and tebite mica, 
mixed largel; nith tcbortaaeaus matter, with parti- 
cles and grumles o{ tioore in smaller proportions, 
and, in rare instances, with minute specks □[ gold . . 3 to 6 feet ; — 

(4). Angolar and eubongular manaes of i^ciile imbedded 
in granitic sand; altogether destitute of tin-ore 
( Palae shelf • ) l,.l'3foot;— 

(6). The lin-gnniTid, oomprehending angular and snbiuigalar 
bodies of granile. felspar, gnartz, schorl, and Tarions 
Tein-atonflfl, miied with granitic gravel and sand, as 
veil as Ttith grains and particles of oiide of tin; and. 
still less freqneoll;, with flaJies of echistose matter 

and specks of gold 10 to 16 feet; — 

A few ancient shovels— aoaie made wholly of wood, others bound at the 

edges with iront — l>A^e t'sen fcDod, from time to time, in distant ports of 

this bed. 

The (Skrtfj granite beneath is of ordinary teiture, unequal hwdnesa, 

and, generally of reddish hue ; its surface is remaikahly uneven, and the 

depressions in it are often the richest repoaitories of tin-ore. 

At Pil-moor, also in Saint Austell, the successive deposits con- 
sist of; — 
(1). Vegetable mould 1 



(*). The tin-ground, made up o( ongnlor, subangular, and 
rounded masses of granite, quarts, schorl-rock, and 
soborl. with similar bodies of various Tein-stones and 
small qaantitiea of tin-ore, of different sizes, but mostly 
very smiill. LnminHj of clny-slute are sometimes, 
bat very rsrcly. mi:ted with the other ingredients .. ..3 to 10 feet; — 
The granitic mutter fShtlf) beneath, is of ordinary textnre, bnt usually 

it IB very soft, so soft, indeed, that portions of it- on being laid open— flow 

forth in a semi-liquid state. 



• Henwood, Comiaall Geol: Tram: iv, p. 63. 

t The workmen nse " a broad Shoaell, the vtter part of yron, the middle 

Timber, into which the atafTe is slopewiee fMtned." CiMsm, Bvrvey <^ 



ON THE DETRITAL TIN-OEE OP CORNWALL. 27 

Pendelow is drained by aid of a water-wheel about six feet 
in diameter ; from Levrmn and Pit-tnoor the water escapes through 
open drains, 

The bed and hanlcs of a brook which rises in Eed-moor, north- 
east of Helmen-Tor,* bear — near its confluence with the Roche 
river — traces of having been ransacked at some earHer period; 
but at present they remain unwrought. Nearer to its source, 
however, operationa — though on a very small scale — are still con- 
tinued-t But, notwithstanding they are within two miles of 
drtam-works stDi in progress on the moore of Saint Austell, and 
occupy neighboaring portions of the same granite, the detrital 
deposits worked in them are of widely different character. 

Lower Creany, a part of Red-moor, in Lanlivery, exhibits ; — 

(1). Peat 2 to 3 feet;— 

(3). Oianitio [thDugh alightl; qnartzoee] alay of greyiah 

hue, mixed with lajnms of slate 1 fact to 3 „ ; — 

(S). The liit-gTOUttd, oompoeed of HDgular, snbaiigular and 
spheroidal maeseB of pale-brovfn quartz, Cragmecta 
of felspar, mottled — dark-blue and yellowiBh-brown 
— ^Ia;, and granitiu gravel ; ihiiil; mixed with 
rounded maeses of tin-etoue and both perfeut and 
fractured oryetals of tin-ore. Flints of consider- 
able size occur at intervals, and particles of gold 

less frequently 4 to 5 feet; — 

The roots of raareh-plants penetrate, to a depth of 3 or S feet, into the 
Mn-flrouiid. 

The SMf,—ot pale buft-ooloured clay — presents a, very uneven surface. 

At Upper Crmny (IHical Prosper) — in the same parish, and, 
indeed, in an adjoining part of the same swamp — the order of 
sacceBsion is ; — 

(1). Peat; einohes;— 

(8), Granitic cla;, frequently mixed irith lamince of yellow- 
ish slate ....I foot to S feet; — 



• " The fftlmen, Tora. ..display. ..one or two secoadary Logpn rocks." 
Parochial HMary of Camicall, iii. p. 33. 

f ' Id 1S53. ft curious image, about nine inches high, made of tin. and 
*' reiiresenting a man, «sa found nine feet beneath the ground la a Jew's 
"Louse oi stream work in Lanliieiy parish. It weighed 9 Iba., und had 
'■some Hebrew [oharaoters] on it." A i jjm, Hintery a/ Laktard, -p. 27. 
Kote. 
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The im-groiind, inolnding Bmall BcgalaF and ronnded 
bodies of fecmginaus and miUi-whilo qnarta, 
tnamea of oiyetolliiie felspoc, and of granitic 
matter, of qnartzose and Hoborloceous Tein-stones, 
ftnd of tin-atone, all in the state of sand and gravel, 
miied witfa minnte unfractured ot^etals of tin-are. 
MicroHoopio particles of gold ore aometimeB scattered 

tbroBgb the other ingredients 4 „ 5 feet; — 

The roots of marsh plants penetrate the iin-grmind. 
The Skt^ — of mottled blueish and bronnish oluy — exhibits frequent and 
deep nndnlatione ; in the hollows of which the tin-grownd is Dsiiall; most 
prodnolive. 

The works are drained by aid of a water-wheel four feet in 
diameter. 

The TregosB moors approach the granite of Castle an Dinas 
and of Belovely Beacon on the north, and that of the great 
eastern -central range on the south, without actually touching 
either.* — They are bounded towards the north-north-weat and 
north-north-east by alight elevat ions— scarcely to be called ridges 
— of slate, which direct their drainage to the Fal. The entire 
tract is within the slate-series ; but in many spots the rock is so 
soft that it bears scarcely a trace of schistose structure, and much 
of it is, in fact, mere laminated clay.f The slate is trareised by 
several (Eliian-courses)X porphyritic dykes composed, in great 
part, of felspar and quartz ; one of which is slightly sprinkled 
with tin-ore at its outcrop.g Lodes have been wrought in several 
parts of the neighbourhood ; but, hitherto, with little succeSB.|[ 

Some forty or fifty years ago the Tregoss Moorell exhibited an 
almost countless succession of low, stony, hillocks, and deep, 
weedy,pools,theabandoned8cenesof earlier operations."* Amongst 

• Boaae, CornwaU Oeol : Trana : iv, p. 2iB. De la Beohe. Report, p. 86. 
t Boftse, ComimU Geoh Trana: iv, p. 248- 

t De 1ft Beche, Rfport, p. ISO. 

I Potlea. p. 29. 

II Boaae, Camicall Ofol: Tranti iv, p, 250. Henwood, Ihid, p. 335. 

^ I am indebted to the kindness of Mr. Whitle;, C.E. , F.M.S., for b cop; 
of hie instructive Geological Mapot tlie TregoBB-maors; mid to Mr. H. MicbeU 
WbiUey, C.E., lor a tiauiug from s eorvejinadei Bome fortjycani ago, bj the 
lAte Ur. Bicbud Tbomas, C.E- 

• • At some distance from both Ibeir cottageB and their vork the Tin 
ttreamtrt build little turltn ebelters (or tbe ne^tB of tbeii More-geese, As 
ROOD as tbey are faalched. Ibeiefore. the goslings find suitable food in neigh- 
bouring pDOls. marxhes. rillE. and scatleled patcbea of grass. As bBirest 
approacbcB Eome two or Ibiee IbouFBCd joong geCEe eie sold off (be moora 
to ffuneiE, who fatten them, on tLe Etubbles of seTeral sdjoimug parishes. 



1 



ON THE DETEITAL TIN-ORE OF CORNWALL. 



29 



them, however, many small HiirsirBam^orks were still industriously 
wrought, hy speculative workmen, either on ancient detritus (whole- 
ground), or on matter imperfectly gleaned by their predeceasora. 
The works were drained either by open-mttmgs ; — by hand-pumpa ; 
— or by little lifts worked by water-wheels, which aeldom exceeded, 
and were often less than, six feet in diameter. Great part of the 
tract — at length exhausted of tin-ore — has been, for some time, 
BuoceasfuUy cultivated, and in the portion yet unenclosed a few 
inconsiderable spots only are now under treatment. 

On the northern aide of the Moor three sections are still open 
to inspection. 

At Golden-dream, about half a mile south-east of Castle-an- 
Dinas, in Saint Columb-major, ancient works, which have been 
lately resumed, exhibit;^ — 

(1). Vegetable mould 6 inches;— 

(3). Angular and aubangular masBes of slightly micaceous 
clay-alate. compact and thick-lamsllar schorl -rock,* 
quartz, many vein-etonea of the elate eeries, and 
here and there a stone of granite mixed with fels- 
pathio clay, and other diaintegrated ingredients of 
the almost -adjoining Hvan-courae 5 to 6 feet ; — 

Lflige Inmps of peat aie imbedded in portiDns of this delritug whioh 
hikd been previously moved. 

(3). The tin-groav4 scarcely differs from the matter which 
overliea it, eicept fiat floaii ia more abundant, and 
tbat amall proportions of tin. ore — usnBlly in a state 
d( gravel or aaad, but sometimes as minute unfran- 
tured crystals— are mixed with the other ingredienta 3 „ 8 ,, 



IFet and Diy almost adjoins Goldm-stream, and differs from it 

BO slightly, that a repetition of the same detail seems unnecessary. 

Immediately north-west of a railway-bridge over the high-road 

itweeo Lanivet and the Indian Queens, both the refuse of earlier 

I itreamers and unwrought (wkoh}-ground are now laid open in the 



• "Felapar, qnartz, and ahorl, either aniformly mixed and blended 
together, or arranged in alteniate stripes and layers [occur at] Castle-en- 
Duiae, and the adjacent hills which boimd the Tregoss Moors on ths nurtli." 
BouB, Cormoall Oeol: Trans: iv, p. 253. 
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same broad, shallow, pit.* The undisturbed portion oonaiBta of, — 

(1). Vegetable rnauld mohea to 1 loot; — 

(2). Angular and BnbariRiiIair bodies of quartz, clay- 

alate, lamiDated ecboil-rook, elvan, and of 

vnHoufl vein-BtODea fram the alate [ormation, 

■with — here and there, bnt verj rarely— a lew 

atansB of granite S „ „ i feet ; — 

(3) Tha tia-groutid, whioh olosely resembles the 

overburdm ; saye that it is thinly miied with 

both rounded muaaea and perfect cryetala of 

tiu-ore, but all of eiceedingly itmaO Bize .. 1 foot to 2 feet; — 
Tha Sheif conaiBla of ulay-Blate, moderately hard and very fissile in 
some placea ; bnt in other it is merely laminated day. 

Tile hamlet of Tregosa and the tenement of Pendean occupy 
(ao to speak) a peninsula, which projects, from the eastern end, 
far through the middle of the moors. Though scarcely higher 
than many heaps of rubbish left by early workmen, it bears 
neither trace of erosion nor fragment of detritus.t 

On central portions of the region operations have been, long 
since, diacontinuetl ; but towards the southern margin — where de- 
trital deposits approach the eastern-central range of granite — a few 
workmen still glean small quantities of slrea.m-lin'Ore as long as — 
but no longer than — the rains of winter and spring supply them 
with water. 

At Chni'deep, in Saint Dennis, a pit has been sunk through — 

(1). Vegetiibla mould 6 to 12 incheBj— 

(2). A mistnre of micaoeonBclBy-Blata, laminated sohorl- 

rotk, qaartzoBe alate, quartz, elvan, and oooa- 

sional Btopea of granite 4 (eet ; — 

(3). Peat 1 foot; — 

(4). The tin-grouvd was not thought north; of being 

wrought. 

At Gaverigan — a south-weatera part of Tregosa moors — near the 
confines of Saint Dennis and Saint Columb-major,t a mixture of 
angular, subangular, and rough spheroidal maaaea of various rocks 



• Now (1878) wrought by WiUium Tellum and John Moas. 

f " Several patohea on these moora are, indeed, enoloiied, and braaght 
into tillage ; such parte, however, Are higher than the general aurfoce of the 
moor, tu which eircamatance their superior fertility may be owing, the more 
elevated ground having been exempted from the diluvium that covera the 
lower levels." Bo>.sb. fornuiall Oeol: TVaiui ; iv, p. 318. 

I Rashleigh. BrUUh itineraU, i, p. 8 ; PI. i. Fig. 8. 
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cotnmon in tlie neighbourhood, has been laid open, for, perhaps 
an acre in extent and to a depth of twenty feet or more. In the 
deepest parts several flesds) drifts have penetrated the detrtius; 
but, for some time, operations have been discontinued. 

West of the ridge which divides the southern from the northern 
drainage* both banks of a brook which rises in Tregiirthy Moor,* 
south 'west of Castle-an-Dinas, and falls into the Bristol Channel 
at Forth in Saint Columb-minor, exhibit traces of ancient stream- 
works; hut, witliin memory, one spot only has been wrought in 
the lower part of its course. 

Some forty-five years ago many of my relativesf lived within a 
mile of the ancient entrenchment on Trevelgue-island if and — 
whilst visiting them — I had frequent opportunity for examining the 
stream-work, then under active operation at Treloy§ in the imme- 
diate neighbourhood. Where — beneath the soil . 
(1\. BaccesBive lay era of sand and gruvel alternate, to a depth of 8 or 10 leet ; — 

(2). Vegetable remainB eaocited „ 3 or 6 inches i— and 

(S). Iha T^-groand, which. . Tories in tbiokneBs from R incbea to 2 feet. 

As every part of this deposit, wrought daring memory of the generatiott 
now passing away, wbb beyond hi gb- water- mark at Forth and eTeu above 
level of the raUed-beadt at Fiatral near Newquay.ll it contained neither ahell 
nor other aabstaDoe of marine origin,^ but fre^aenlly afforded granules of 

The Sht^ is of light blue asd pole-bufiF-oolonred, fissile, oUy-Bliite. 

• Ann. p. 28. 

* From this spot the earliest specimens of wood-tia-oT''. were obt^iqed. 
pHnjJi'S, if ineroiojj, (3id edition), p. 253. iSicaBJA., Manual of ilintralogy, 
p. 72. 

f Lysons, Cormoall, p. G6. Eitohens and Drew, Hintory of Cornwall, 
ii, p. 178. Parodaal Hiitory of ConunaU, i, p. 212. 

t Henwood, Journai(iftheEo!ialIwilUationofOoTnteatt,a\,{\B^^),^.i. 

{ Henwood, ComwaWGeoi.' Trans: iT,p. 65. DelaBeohe, Wfpoj'i, p. 403. 

11 " North of the signal-station at Newquay ie a bad of Hhelly sandstone 
■> ....and the same ooaoiB intheeliSB aroand Fiatial Bay, forming an eitea- 
" sive horizontal bed which rests on the edges of the slate ■ ■ , The sandatoue 
■'□f fistral does not contain so large a portion of Bhelln as that of Newquay; 
'■ and the lower part comiista almost entirely of pebbles forming a kind of 

"conglomerate These beds of pebbles and sand are situated just above 

" high- water- mark." BoiSB, Comwmll Osol : rroiw; iv, p. 269. 

Paris, Ibid, i, p. 6. Pattison, Ibid, vii, p. fiO. Tweedy, Ibii, p. 35. De la 
Beche, .ff^firt, p.l05. Sedgwick and MarchiBon, OeoZ .- lWn«.-T, (N.3.;}p. 2S1. 

The Ordnance Qeologkat Map (Sheet in,) indieatea the remains of a 
Bnbmarine forest near the outlet at Forth. 

1[ De la Beche, Report, p. 405. 

■• "The g(rfa7«-(mobtainedat Treloy was frequently mixed with graina 
"of gold; mostly about the size of wheat, but Bometimes ob large as pease." 
Ub. Jobn Hhsou^, Cropiietor o[ Ireloy, MS, 



32 ON THX DETBTTAL TtN-ORR 07 OOBITIVAU. 

In a part of Treloy which bore no trace of previous operationB 
at the aurface, it was fonnd that workmen of an earlier period had 
already examined the tjn-grouTid. From amongst the rofusQ of 
their labours tJie hereinafter mentioned objects were obtained. 

The Fibula {Fig. 4,) — now in the Mnseiim at Truro — waa 
imbedded, amongst previouslj' moved sand and gravel, somewhat 
above the level of the tin-grovmd which had been already wrought ; 
and waa bought of the finder, (a workman on the epot), on the 
day it was found. It is of bronze, inlaid with a narrow oyal 
{% of porcelain) disposed in aymmetrical breadths, alternately of 
blue and white. 



IN1.A1D PiBOU OF BBONZB. FBOU TbELOY, SilNT ComSID-BmOB. 

DiBODvered amongst eond and gravel vhicb had been previonslj moved. 
PreienUd to the Soiat. InaTiiDTiON of Camnvuj. by W. J. Htmioock. 
Fbdm a Deawino bt Mb. U. M. Wshley, CE. 



# 



Full Eize. 



The pan and cover {Fig. 5.) were discovered withiu a few 
yards of the Fibula; in a part of the Un^round which bore evident 
proof of having been previously examined, notwithstanding it was 
overlaid by several thin, undisturbed, beds of sand and gravel. 

Bima of perhaps twice the ordinary thickness of the vessel 
and its cover surround the edges of both j and both are thinly 
encrusted with earthy matter of leaden hue ; the metal having, 
possibly, become reoxidized,* like the Jew'a-hoaae-tin of £ea and 
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Tremethick, only in a amaller degree. These remarkable artinles 
— together with Bome Slream-lin-ore from the same place — were 
taken to Trethellan-hoase for aale ; and, as assay showed them to 
be of the purest metal, both were bought for conversion into some 



Tin Pan and Coyer. From Treloy, Saint Colnmb-minor. 

DiBooyerea in Tin-gronnd which had been preyionsly wrooeht. 

Presented to the EosiL Grolooioal Sooibty of Cohnwali. 

by H. S. Boaae, M.D., F.S.S., F.G.S., of Doadee, 

Drawn bt Mb. H. K. Qsoxxsoi. 




Diameter 14 inahea. Depth 4-TG iaohea. Thiekuess 12 rneh 



Bflleable shape. Happily, however, De H S Boase, — then a 
Partner in the Smelting Company- — was present at the moment 
and preserved them from destruction. 

Between Lanherne and Mawgan Forth several alternations of 
mud, sand, and gravel, here and there mixed w th lart,e stones 
overlie a mingled moss of branches, I ava. nuts and other 
vegetable remains, which rests on a thin bed of poor hn groin d * 

Early in the fourteenth century more than two thirds of the 
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tin-ore obtained in Cornwall waa from this district ;* and, probably 
the greater part was detrital. Three hundred years later the 
returns from East Cornwall had dwindled to less than one-sixth 
of their preTious amount; and at present they are comparatively 



• The following ooluinna show the quantitiaB of tin on 
were paid to tho Dnaby of Cornwall, at the Bereral Coinage ti 
different periodfl : — 



^™. 


1S05— 13D6. 
Tol^ Omjmt. 


AveragBoftort^'y™™. 


tJ!"oZ'^. 


CalBtock 

Bodmin 

LiBkeard 

LoBtwithiel 

Saint AuBteU.... 


74-3 tons, Avoir: 

201' ',"" „ 

68'7 '.', ' „ 
36'3 „ 
61 „ 


23'3 toQB, Avoir. 
381 „ 

187-1 ;,'" ,, 

193-3 ■„■■' „ 


73-7 tons. Avoir, 


Toynn [T Truto] . 




Powsanoe 


3,3293 „ „ 


Total 

ATenge 


SS6i „ 


420-8".,"" „ 


5,355-9 „ „ 



3 held at the leveial privileged places doling the 



Oaiatoak 

Bodmin ,......*..*i,*... 

Liskeard 

LoBtwitbiel 

Saint Aaetell tor Charlea- \ 
town and Pentuaii . . . . / 

Tniro 

Tojnn [T Truro] 

Helaton 

Hajle 

Fenzanoe 
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significant. Many mines have been wrought within its oircnit ; 



Uaolbui, Journal of the Royal Imtihition of Comvrall, iii, (No. xU), ■p. 
388; iT, (No. XT), p. 187. Hekwood, Coinage Liite lSS5—lSaS. 

For severftl years before the Coinages were rearranged (in 183fi) Offioera 
attended at tbe Prince'B EbIIe, in Tmro, HeUton, and Pemanee, during two 
dajB eaoh in the first and eeoond montlis of eyary quarter ; on evei? (pirct) 
block of tin. coined at Buch limeB, however, a fee of one Bhilling was paid 
by the Binelter. 



in 1S05 — 1306 mostly on beaBts of burthen ;— 

from 1577 to 1607 „ in oarts ;— 

during 1837 ^ 1838 .... in oflrla and waggona only ;— 
Uid tbuB ve may, perhaps, obtain some idea of the roads at different times. 

Between the coast and the interior of Brazil all traffic ia, even now, 
conveyed by moles ; which travel from |3 to 4 leagues) 12 to 16 miles per 
day, (tarrying for many weeks in Bucceasion — loads of betneen (10 and lit 
arrobai) 320 and 380 lbs. eacli. 

" It hapned, that certaine Gentlemeo, being Lords of seuen tllhinga in 
" Blac^moore. . .grew deairona to " [rework the mines] ; " and so vpon Buit 
*' made to Edmtmd Earle of Cnmwal, Sonne to Richard king of the Roinani, 
" they obtayned from him a Charter, with aundris Prinileges, . ■ .in consider- 
"atlon whereof, the sayd Lords accorded to pay the Eftrle a half^ieny for 
" eneiy pound of Tyrme which ahould be wrought, and that far better 
" answering this taie, tbe aayd l^ne should bee brought to cerlajue places 
" pnrpoaely appointed, and there peized, coyned, and kept until the Earle'a 
" doe were SBtiBfied." Cabew, Smvey of Cornwall, f. 16. 

Until the reign of James I, the some rate— or; speaking more occnrately, 
the rate of four ehillinge Stg. for one hundred Pounds Afoit. — uaa niaiu- 
toined (Maclean. Journal of the Royal iTUtUation of C'omumll, iv, (1873), p. 
188); but from (168B) the lime of Jamea II., (a) JtfereiaBe'a was oontradistin- 

Siisbed from Stannan (presumably one hundred and twenty lbs. Avoir., to tbe 
□ndied-) weight. IFeabcb, Laica and Cualoms of Ihc Stannaries, p. 66). 
Meanwhile the Duties in Devon were levied at the rate of one shilling 
I knd eiipencB three farthinga per one bnndred and twelve (Avmr.) lbs. 

It may not be diflioult to offer a probable conjecture regarding the 
' IB of Duty levied in the two Counties. " In 1314—1316 the 

(a,) Oaths 11th of Jnneiess [two di7iiil><rtha birth or Uie Prince d( Wain, nndthno 

jra anar the bovod BiAhopa bod been ^i^riaobal} Joitli Lattl lidUuiit, and Dtber CoTomit- 

1 t^atm ol thfi Trefuory, on buholT of King Jonape II, ^roDbid tc John BHrl of Bath. I»rd 

' " HHif-penoo azxl Pn-rLl^Bq of Tfh, to yaan thronffboui all hl4 M^yaty^ DumiidonB, inc of 

PcABDC, Lawt and CuAonu nf the Stcmnariti, p Dl, 
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but, on the whole, tbey have failed to realize expectations founded 
on so rich a deposit at the surface. 



people of Comwall coraplBin...that Antonyn de PiBBne and his merahwits, 

to whom the Iting (Edward 11.) had granted pre-emption of tin in Cornwall 

... neighed it with unlawful weighta, and gave no more tban forty two 

BhUlingB per tboueand neight tor the tin which the; sold foT six marks 

" (Fonr Ponnds Btg.) ; and that the number of worMng tinners in Comwall 

" WBB consequently reduced from 3O00 to 500." SxtBtE, Caie of Vice agamal 

Thamcu. p. 18. 

Prom 1291 to 1302 " the number of white tinnerB, i.e., of persone em 
ployed in LerouBMre in enielting tin, &o., and of black tinners employed in 
mining and prodncing bluek tin '' <tm-oie) — 

White-tinwrs. Black (inner*, 

varied from fi6 to 302, and averaged ISO ; varied from 199 to 473, and aver- 
aged 370. Ibid, p. 44. 

" Tbe times of Goynago come twiee in the yeere, vU., about Midsummer 
" and MichalmaB ; hut becaune tt falletli ont vorie often, that the I^ne 
" which is wrought, cannot be blowen and broaght thither against the limited 
" dajes, there are. in favor of tbe Tynners, certaine later times assigned, 
" which they term PoBt-coynftges." CinEW, Svniey of ComiDolt, i. 18. 

" For the indulgenoe of Coining at Christmas snd Lady-day tbe owners 
"pay four pence pet hundred on etamping, or what is called past-groati, 
" winch are generally fanned out every thirty-one years. " Gilbebt, (C. S.), 
Hiitorical Survey of Cornwall, i, p. 2J5. 

The posl-groats were fanned by deBcendants of a former Hnrvejor- 
Oeneral of tbe Dnchy until 1B3S, when — libe tbe other impoats— the; vera 
abolished by Parliament. 

Moreover, at every Coinage, other— though smaller— charges, known as 
Fei» and Great-piecei, were also made. Of these the last, at least, wm 
probably of verj early origin, for " llie aecounl of Thomas de Ocham, receiver, 
" d%iring Ihe thrievattg of Thomru de. la Hide, iteviard and nheHJ' of Cormeatl, 
'• in the tiriie of Earl Edmuvil. 25 Ei. 1 [A.D. 1200-1297.] " mentiona'-in 
"240 gTOBsis peeiis removendia de aula incnriam.Ss." Suibkb, Oate t^ 
Vice agaijut Thomae, p. 46. 

The Assay was made — as usual in Smelting-hausea— by cutting partly 
and then breaking off a small piece from a lower comer ai each block ; the 
tonghnesB and tbe fracture Enfficiently indicating the quality. By prescriptive 
right the Assay- Master claimed the severed portions as his perquisite; bnt 
they were always returned to the Tinner on payment of four pence a (Coin) 
piece to tbe officer ; who, in fact, received no other remuneration, until the 
CainageB were rearranged in 1835 : bnt from that time forward he, like tbe 
other officers, was paid a filed salary from the Duchy. 

Each (piece) block of tin aeeayed and weighed at the Coinage vita 
imprinted with "the Dncliy arms, viz., argent, a lion rampant, gales, 
"crowned or, within a border sable, garnished with bezants, which arms 
" were first ased by Bichard. King of the Itomans. and Earl of Comwall." 
QlLhKXt, (G. S.), Historical Survey of Carmeall, 1, p. 246. 

When tbe Duties and other cbargea on tbe Coinage of tin were Bboliabed 
by Parliament in 1838, the Duchy was compensated with an annuity oalca- 
lated on the income of ten immediately previous years which averaged 
£16,316. Gs. l|d. 
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Gold has been found mixed with streartUinrort in Kenwyii,*t 
LadockjJ Probus,* Creed,* Saint Ewe,* Saint Mewan,* Gorra,n,§ 
Saint Stephen's, Saint Austell, ||1[** Laolivery.tt andLostwithiel;J.t 
hot the entire produce of the County can scarcely have exceeded 
a few lbs. As, however, no single mass, yet discovered, has 
weighed an ounGe,§5 as the spocimena have rarely exceeded a 
penny-weight, as many weigh but a few grains each, and as still 
greater numbers are even smaller, there may be ground for 
Buspicion that no considerable extent of tin-ground is absolutely 
destitute of gDld,[||| but that much has escaped notice from the 
amallnesa of the particles and the inexperience of the workmen. 

Masses of Jew's-kouse (mW have been discovered in several 



• B01I1.BB, Nataral ffwtory, p. 21i. 

f Michel], Manual qf Mmeralogj/, p. 3. 

X HavMiiB (Sii Cbiistopher), CorraoaU Oeol; Trana: i, p. 235. 

) Captain JamSB Knight, SuperiDteadeot □! the Stream-work, MS. 

|{ Elaproth, Miaeralogical Observatiom, p. 12. 

^ Petheriok (W.) and Martin, Journal of the Boyal Imtitutimt of Com- 
««H,'ai(No.H.)p.x{ii. 

•• Borbaa IDamd), London, Edmbtirgk, and Dublin Phil: Mag: snvii, 
(1869), 83S. 

tt A-nU, p. 27. 28. 

It BorlttBB, Journal of the Royal Inatitution qf Cortmall, i, (No. iv.) 
Supplement, p, S5. 

\% " Tha IftxgeBt piece [of gold] fonnd in. Cornwall. , .is that in the poa- 
session oJ William Leman, Esq., of Carolew, wliioh weighs in gold- 
coin three paunda luid three shiUings, or Ufteen pennyweights and sixteen 
graina.. .It appears to have come Irom a vein halt aji iuolm-idti at a medium. 
On each side it has a light-brown, fattj earth, which ia the only impurit; 
it is mixtid with. It was fuond in the pariah ot Creed, near the borough of 
Oranpont." Bobube, Natural Hielory, p. 214. 

III! "Mr. BoEewome [one of the principal tin-amolterB in Cornwall] 
sospectB, B,B he informs me, that there is gold, more or less, in lUl stream- 
tin in the County." Ibid, p. 214. 

IfK "In the fitceam-woclia in St. Stephen's Branel, they find now and then 
some small lamps of melted tin, two incliei> aqnare and under : . . .Iliis Mnd 
outs with diiUculty, and more harsh and gritty than the common melted 
tin.. .These Iraguiente 1 look upon as fragments. .. aouttercd from the 
Jewish melting- house B." BosuiiG, Natural JJisUrry, p. 11)3. 

"In May 1765 was found near St. Austle by some Btreamers, a large 
coke of Tin-ore, weighing about aix pounds, irregular in ahape, .. .lying 
about 5 feet under the surfuce, and in the middle of that Stratum of Tin- 
Die so lemoikably spread in the Moor adjoining to the forementioii'd town. 
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parta of the district ; bnt moat frequently, though not always," 
towards its southern boundary ; there is, however, reaaon to 
believe that auch discoveries have been of late muoh less numeroua 



the aTthot July 'fiSwa 
□t OriLiipoDt... .BDDtber lump ol 
as to its crust and covering ; its 
" pounda ; the pure tin nns not in 



"When the lump was broke it appeared to consist of t .... 

" roondlng the whole, and a, NuoleuB or central substSince of crystal intenuiaed 
" with the purest mulleable tin. The ontmoat crust wae about the 8th of an 
" inch thick at a medium, and ol a bronnish strair-aolaar: theSudiacmstation 
" was more bliutMsh in colonr, closer grain'd vith some faintiah appearances 
"of whitish specks interspersed, about one third of an inch thick; theee 
" two incmstationa. . .icclosed a third substance, consisting of laminated crrB- 
" t^s, rising aide by side out of an edging shining like melted tin, which 
"lies suit were at their FOOtB coherent to the 3 nd incrustation ; the liaminn 
" of orystal, . -lieing shot in a great yariety of directions inteteeot each other, 
" and leave a vast number of cells, within which are plainly seen, and may 
" be freely cut with a knife, many specks and granules of perfect native tin." 
BoRLiSK, Joarnai of the. Royal Irtstitvtioa of Ooraioall, i, (No. iv,) Supple- 
ment, p. 25. 

a found in a Stream-work near the boraogh 
the aame kind ot Tin-ore aa the former, 
weight was between eleven and twelre 
granulea as in y' first Specimen, nor thin 
nore abundant, and in aome places more 
than one inch thick; the Metal waa inclos'd eo securely, that but for the 
eitraorilinary weight it had paes'd nnnotic'd. . ..bnt whether Native, or 
Tin melted by Art and inclosed by long lyingina petrifying Tin-waler with 
a Crust similar to that ot the focemention'd Specimen. I can't affirm." 
Ibid, p. 26. 

Some few years ago a mass of Jein's-h/niie tin, which weighed seventy 
live pounds, was discovered at Bumgullow in St. Hewan. Its sliape waa 
raUier ova], and it measured — 

30. iooheB in length ; — 
11. „ width; — 
and at the middle 2'6 ,. extreme thickness; thinning, how- 
ever,— almost to an edge— at the sides and ends. The discoverers took it to, 
and sold it at, Calenick Smelting- house near Truro, and there it still remains. 
Mb, Feakcis Michell, of Calenick, M3S. 

A mass, in whicli email, rich, pebbles of stream- fin-ore and fragmsnts of 
charcoal were cemented by metallic tin, was discovered, immediately below 
the surface, in Trethowel-wood near St. Austell. Occasional interstices 
between the other ingredienta, were sometimes thinly encrusted with light- 
lemon coloured granules. Ita weight was eighty pounda; and — ^about three 
years ago- it was sold to the Carvedrsa Smelting Compan; (at a rate of £96 
per ton,} for £3. 6s. 5d. This remarkable specimen now enriches the collec- 
tion of Mr. J. C. Danbuz of EiUiow near l^ro. Mit. Willuu Fbtsebiok, 
ol Saint Anatell, MSS. 

• "A slab ot Jifw'»-hoiuie-(grain)-tiit...veigJmig 891 lbs. avoirdiqKjli 
" . . .was found on the Barton ol Camanton, Parish of Mawgan in I^dor, 
" two feet and a half under the surface, in swampy ground, and contiguoM 
"to what is usnully called a Jew's House." Micbeil {Jobs), ManiMl ttf 
MintTalagy, p. 75. Poole, Jvuntal of the Royal Inetittilioa of Corntooif, i, 
(No. It,), p. 9. 
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than they wera formerly, and that the apecimenB have found their 
vay to the Smelting-house more frequently than to the Muaeum, 

Whether the more carefully moulded blocka disinterred from 
the aand, gravel, and shingle of St. Austell moor,* and dredged 
from the bottom of Falmouth harbour,+ are to be clasaed with 
more rudely shaped, — and perhaps more deeply oxidizedj — masses 
a Antiquarian, rather ihan a Geological, enquiry. 

In the ^Ireajii-works of St. Austell and Lanlivery. .about 25, — and 

„ „ the Tregosa-moors „ 10 

men and boys now (1873) find employment. 



"About [the yew 1772] a alab of tin weighing abont 201bs., wa 
"in the OoBB-moora in Boche, whioh from its appearanoe seemed to 
" auoient. It was found, about four feet below the Burfaoe, by some 
e searching for ore. It vas about three inehes tMdt and it 

"and length were in proportion. In colour it bore ft BWon;_ _ 

" lead ; but on examination it vas found to be very deficient in purity, it 
■' metal when separated from the dross not amounling to more than 13 tba. 
" A singolar kind of ancient BhoTsl was also found at the same time and 
" place." HlTCHiNB and Dbbw, History of ComyDalt, ii, p. 687. 

" In the pariah of Withiel there exiets the remains of a Jew's-Eouse — 
" to nae ite popular designation— formerfy used [for smelting tin-ore] on a 
" farm called Iiandjew." GeiUlsTiuai'a Magazine, xovi, (1B26}, p. 125. 

■ " In one of the [stream-worke on the St. Austel moor] were lately 
"found, ahout eight feet under the eurface, two slabs, or small blocks of 
" melted tin, of about twenty.eight pounda eaoh, of a shape vetr different 
"from that which for many years has obtained in Cornwall. . .They have 
" semicircnlar handles or loops to them, as if to sling and csj-ry them mora 
" conveniently on horseback; they are much corroded by the sharp waters 
" in which they have layn, a kind of mat or scuif-Uke incrustation enclosing 
" the tin." BoMAaa, Natm-al Hietory, p. 168, PI. ix. Fig. 19. 

f " The form of the block ol tin which was dredged up in Falmouth 

"harbour about forty years ago and presented by the late Thomas Daniell, 

"Esq., of Truro, to the Museum of the Soyal Iitstiiation of Comwall is 

"that of an astragalas, or knuckle-bone.. .It is 3 feet 11 inches long, 11 
" inohea wide, and 3 ini^es think at the centre, perfectly Qat on one side, 
"but curved on the other, and having four prolongations at the comers, 
" each 1 foot long. It is said by Diodoras that the inhabitants of Belerium 
" (the most western part of Cornwall^ cast the tin into the form of ' aatragaU.' 
"... .The weight, about 130 lbs., is juat the proper weight for a horse having 
" tooany two of them on a pack-saddle." JiUES, Report <if Cite Boyal Inati- 
tvtion of ConiwaU, ilv (1862), pp. 29, 32, 33, PI iii. 

" The block in the tonu of an aatragalas, found near St. Mawes, at the 
" entrance to Falmouth harbour, marked with a symbol, a smalj aUragalus 
" ... .weighs 168 lbs. avoirdupois." Poolb, Journal of the Hoyal Inttilution 
of CornviaU, i, (No. iv), p. 9. 

t Michell, (J.), Mamutl of Xineralogy, p. 74. Collins, Journal of the 
Rmal IiiiliuaUm (/ Comteali, iii, (No. liii), p. 84, Napiei, Ibid, p. B4. 
Fei^, (Dr., F.B.B.), US. 
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The eastern district is bounded by the Fowey and the Camel 
and certain of their tributaries on one side, and by Deyonshire on 
the other. It comprehends the great granitic range — the most 
elevated part of Cornwall* — which extends from the vicinity 
of Cardinham-buiy on the south-west beyond Brea in Altemnn 
on the north-east, and from Greylake near Camelford on the 
north-west to Stanton in Saint Cleer on the south-east,t beside 
smaller bodies of eimUar character at Kit-Hill,* and at Gunnis 
Late on the Tamar;t — slate — possibly of more than one periodj 
— usually mantles round the granite, of which, however, veins and 
beds§ either intersect or — -leas frequently— interlie the planes of 
cleavage ; but in one instance at least a considerable tract of slate 
— probably of no great thickness ||— is entirely surrounded by 
granite; — felapathic and quartzose porphjTies (elvans) form broad 



• Kit Hill riaea 1.0G7 feet above tlie at 

Caradon 1,208 „ ,, 

Kilmar 1.277 „ 

Bongh Tor 1,296 „ „ 

Blown TVilly 1,3S8 „ „ 

MioLAuaBi,Aii, (Be ia Beohe'b) Siireey. pp. 14, 17, IB. 

+ Boaae, Cornwall Gtol: Trang: iv, pp. 173,210,221. De la Eeche, 

Reports pp. 159, 161. Sedgwick and Moiutiiaon, Qfol: Tram: - ""' 



CorniBaO. Otol: Tram: v,p.l31; 
Bergei, Qrol: ^TVatu: 



'■Pi W)- Henwood, 
viii, pp. 655-660. 
„ . . _ , , Mohg, TAoHieon'a Annala iif i'fti- 

latophy, "iia.f. 311. Gonybsore, (J. J.), Gtol: TroTa: iv, p. 424 ; jinnob 
of PhiUmphy, (N.S.). iv, p. 401; t, p. 185; vi, p. 87. Boase, CtB-nwaB 
Gtol : JTroM : iv, pp. 383-898. De la Baohe. Rtpori. pp. 66-B8, 61-68, 79-81. 
Phillips, (Prof.), Palaosok Fosiiht of Cominall, Devon and Weil Somenet, 
pp. 164-183, 196-200. Sedgwick and MuTohiaon, Giol: Tram: v, pp. 666, 
668. Beilgwiok, Qtiarfer^ Jovmal of Ike Qiological BodOy, viii, p. 16. 
Heniwod, CnmwaliOeol: Tram: v, pp. 184-186; yiii,pp. 667-678,700-708, 
HoU, Qnnrterly Journal of the Gtol: Socket/, uiv, pp. 402-406, 414-126. 
PeaeH, Comuirtll Otol: Tram: vi, pp. 12, 61, 181, 236, 396; vii, pp. 17, E7, 
121, 136, 175. Williama, md,yi,p. 122, 334 1 vii, p. 64. Conch, (J.), IMd, 
vi, p. 139 ; vii, pp. 244. 249. Couch. (B. Q.), Ibid, vi, pp. 147, 219, 276 ; -vii, 
pp. 13, 193, 978, 300, 317. Pattiaon, Ibid, vi, p. 267 ; vii, p. 1, 63, 109, 133, 
208, 246. MnccliiBoii, Airf, vi, p. 317. GUes, Ibid, vii, pp. 98, 155, 168. 
PeDgelly, Ihid. vii, pp. 106, 116, Sll, 388, 441. WhiUej. Ibid, vii. p. 836, 



/>(.iv 



'ning in the Caradon Diitriei, p. 67. 



OS THE DETKITAL TIN-ORE OP CORNWALL, 



41 



dykes (cmiTses) which traverse both granite and slate,* and occur 
also in isolated masses, but these are peculiar to the granite ; — and 
bodies of felspathic and hornblendic rocks sometunes sever, some- 
times interBtratifjr,t the elate. 

The granite, slate, el van, and hornblendic rocks are all traversed 
by the lodes ; bat on opposite sides of these the strata do not 
always occupy co-incident positions jj and the rocks as well as 
the lode^ are traversed by triMii-veiiu.^ The lodes which yield ores 
of tin and copper usually bear a few degrees north of east and 
south of west, II and the cross-veins (which are rarely productive 
at the intersections) range from north or north-west to south or 
south-east j^ but where ores of lead and silver prevail the pro- 
ductive series nsually takes a nearly meridianal direction,** whilst 
the unproductive veins cross them, ft Both lodes and cross-veins, 
generally speaking — though with many exceptional cases — dip 
towards the nearest body of granite-fj 

Tin-ore occurs in lodes which traverse§§ — 
— the slate at Saint Neot, Saint Cleer, Linkinhome, South Hill, 

and Calstockj — and 
— the granite at Saint Cleer, Linkinhome, AJtemun, and South Hill. 



• BottBe, Comtcall Qeol: Traim: iv, p. 210. De la Beohe, Hsjjort, pp. 
180, 183, GiJea, Comicoii Geol: JVoiur tu, p, 201. Wiiitlay, Qcotogical 
Map 5/" the Caradon Mining DUtrict. Holl, Qvarlerty Journal of the 
GeologtctU Society, iiiv, pp. 415, Ml, Henwood, ComuxUl Qeol: Tran^: 
Tiii, p, 670. 

f Bogers, (CitDan). Cornwall Qeol: Trans: ii, p. 218. Boase, Ihid, iv, 
pp. 306, 220. Da la Beohe, Eeporl, p. 79. Holl, qmHerly Journal of Ih/t 
Otologicai Society, xxiv ; pp. 421, HA, Oilea, Corawall Qeol : Trang : vii, p, 
306. Henwood, Ibid, vUi, pp. 661, 701. 

I Henwood, Cornwall Qeol: Tram : viii, pp. 656-660. 
{ Ibid, riii, pp. 685, 714. 

II Ibid, YTii, pp. 674, 704. 
H Ibid. viii. pp. 681. 716, 
•• Ibid, viii, p. 704, 

+t find, viii, p, 715. 

II Ibid, viii, p. 675, 683. 

|{ Copper and man; of its ores are fouud 

in slate at Saint Neot, Siuiit Cleer, Linkinliome, Soittli Hill, a&d Galatook ; 

in granite at Saint Cleer, Liukiahome, and Calstocli. 

Lead-ore ia assooiated witli silver 
n slate at Saint Pinnocli, Meulieniot, Saint Ive, Boutb Hill, and Calstocll. 

Native Bilvor. and eeveral otes of silver bave beea obtained 
a slate at Baint Finsook, Saint Ive, and Oalstoek. 
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At Lark-holes'^ near Eedgate tin-ore is scattered in isoUted 
masses, and at Gonamenai' on the south-western slope of Caradon 
as well as at Kit Hill,J it is disseminated, throngh the granite. 

Notwithstanding every part of the waste between Powne's- 
cost and Five-lanes has been furrowed in search of s(«am-tin-ore, 
the miner has found no encouragement there or in the neighbonr- 
hood§ ; for, at present the entire tract and the (Drains and the 
Saint Neot) tributaries of the Fowey — which rise in it — ecftroelf 
afford a livelihood to thirty workmen. 

At Netkerton, in Saint Neot, operations have been l&telj 
reaamed on a. — previously wrought yet unexhausted — spot, beside 
the Drains river. The present works have not yet reached the 
sides of the ancient opening ; and the vegetable mould, the more 
recent granitic sand and gravel, the peat, and the small angular, 
subangular, and rounded masses of granite, as well as the ingredi- 
ents associated with them, were all indiscriminately mixed by the 
earlier workmen ; neither the works nor the matter extracted 
from them affords, therefore, available clue to the natural saccea- 
aion of the several deposits. The small quantity of Un-ground 
Btill remaining is covered by large blocksjl of hard granite ; and it 
cannot be extracted until they have been removed. The Sh$lf- — 
everywhere more or less disintegrated — consists of rather coarse- 
grained granite; in which eroded pits — beneath bard, travelled 
rocks, especially, — contain quantities of rich sfrram-tin-ore. 

At Fenny-snaf, (fFheal Prosper) in Altemun, a streamteork, 
immediately east of the Drains river, has laid open — 
(1). Peal«| 7(eeti— 

(2). Angular, enbanguliu-, and mde spheruidal, masses of granite, 
schorl- rocks, and qnactz ; varying from the siae ot fioe 
Band, to man; iacbes in length, breadth, and thiokness, 
all imbedded in pole blue felapatMc alay ; from 3 to 6 feet, 
and averaging about 6 „ ; — 



• Mr. John Taylor, Purser o( Cfaddock Moor, MS. 
f 'Benvooi, Cornwall Qeol: Traiia: viii, p. 664. 

I md. T, p. 132. 

{ The OrdnaiKe Ofological Map (Bbeets nv and xix, colonred b; Bir 
H. T. Ds la Beche in 18391 iDdiaatea no fwff^though one at least has been 
sinpe discovered — north of the, now nearly eihausted, deposit of slrram-lbx- 
ore long wrooght on the Bodiain moors. 

II Kenwood. Cornwall Oral: Trans: iv. p. 61; AnU.^. 26. 

i Of thu, VHloable foel. little oi no use is nude in the nei^iboudUMd. 
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(3). The lin-grovnd genemlly oonsiata of muoh the aams ingro- 
dieutB as the deposit <3) directl; aboTe it ; but perhaps it 
may sontetimes nSect amoller and more rounded maBaen.* 
The iin-Dre ocourB. mostly, as water-worn Bdnd or gravel ; 

but now and then in parfeot (unfraotured) oryatala 3 „ ; — 

The Shelf is rather coarse- grained granite ; moderately hard whilst 

oovered, but it rapidly disiutegrates when — in progreee of the work — it is 

eipottsd. 

The pits are drained by aid of water-wheela ; respectively — 



Trewini-Marsh, also in Altemun, drains into a brook which 
feeds the Lynher, a tributary of the Tamar. At and near its head, 
operations have been long discontinued ; but an instructive section 
is still visible. The tinrgrmind was long since gleaned of any ore 
it m^ht have contained ; but the remaining portions of it, and 
the whole succeeding deposit — both, consisting of granite, schorl, 
quartz, and felspar, beside fragments of various granitic wiw- 
sUmes — affect, here and there, rude spheroids, and, perhaps more 
frequently, subangular masses ; but for the most part they are 
rough angular blocks, which hear no mark of attrition. 

The moors west of Kilmar, Sharp Tor and the Cheese-wring 
detains towards Trewartba-marsh, whence their drainage falls 
into the Lynher. The bed and margin of every tributary! 
evideoca the labours of earlier streanif,Ts, who sometimes found 
particles of gold mixed with their tin-ore.J 

- " The stream-works in the ralley of the Fowey, on the Bodmin moors 
>' ...shiyw that twice has the surface been clothed with vegetation. The first 
" time, on a granitic soil, grew large timber trees : B flood laid them down . . . 
" with their heads directed down the valley. , .and spread a layer of granite 
" pebbles and tin over them ; another soil waa formed supporting a vegeta- 
" tioD of bushes and ferns, the resort of the deer, and npon this a finer gravel, 
" the result of slower and longer diluvial action, aocnmulaled : and lastly, 
" on this, a third bed of peat has arisen, crowned with Do lea^ honours, and 
" whose tallest plant is the low bat elegant heaUi." PiiTisoN, Cornwall 
Oeot: TVaiw: vii, p. 86. 

t Blight, JoKvnal of the Eoyal IrutUulion of Comaatl, iil, (So. ii,) 
J. 19. 

X Three-qnarteFB of an ounoe of gold onlled from amongBt the etream- 
tin-ore of his domain in North Hill, was — hy direction of ^. Spoure (who 
cUed in 1696) — made into a signet- ring, which baa desoended, aa an hair-loom, 
to his tepreaentative Mr. Bodd of Trebartba, whose muniments comprise a 
oonteraporary manuauript deBoriptive of the conditions under which both the 
metal and the ore were discovered. Ma, Edwabd Ekaslb Bodd, of Pensance, 
MS. 
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Aa the earlier accounts show that tin was obtained ia this dis- 
trict and in its neighbourhood in much larger qn&ntitiee th&n ia 
any other part of Comwail,* it might have been expected that 
traees of works still more ancient would have been more numerous, 
and masses of Jem's-house-tin more frequently found. If it were 
Bo, however, they probably found their way to the Smelting- 
fumace at once ; for the interest of Antiquaries and Mineralogists 
in their preservatiun was, at that time, but slightly aroused. As, 
for many years past, lin^lreaming has had but a bare eziatence in 
the vicinity, neither specimen, nor record of diacovery.t has 
rewarded later enquirera 



"The present Mr. Glynne of Olfnne hoa.. .shown me a huge gold 
" 3eiil-riiig mudii of Gold hoppea found in the Biver under bia hoDBS " [Ur. 
Tonkio'a pHpers MS. B : pa i 54] . "I have also Two smaU pieoea found in 
a " Streom-irork near the CliuFch of Cardyuham not far trom Bodman." 
BoEiASB (Additions to Naiarai History}, Joarrtal of IM Jtoyal Iiutilviion iff 
Cammall. 1. (Mo. iv.} Supplement, p. 35. 



t Maclean, Jaarnal of the Royal InslitutioH ijf Coniuiall, iii, p. 233. 



a ladle of atone [? potatone] uow in the Maeeum of the Boial iNSTiTnnOM 
OF CoKNwiLLj and two tioughfi Or moulds of granite, vbitih measiued le- 
BpeotiTelj — 

The antaller. The Larger, 

Length Top 16' inches 'ii inches, 

Bottom ... X2- „ IS „ 

Width Top 11- 14 „ 

, Bottom 7'5 9 „ 

Depth 5- „ 7 „ 

Their oapaoitiea, IherBlore 1 ^„.^ ^ .^^ jggg ^j^ ^^^ 

wereaboatj ' 

and masses of tin of these i 

leepectiye dimensiona would > ITSlbs. Avoir. 41&lbB. Avoir, each. 

have weighed eomej 
That is to any one would fauve been an ample haJf-load for a paokhorie on 
a aliort journey ; — 
„ tbe other „ about the weight of the beuvie»t bloclcs 



Neither ore. Inel, slug, nor metaUie tin, wna found amongst the ruhbieb. 
DI. (F.l A, 
indgoo. 



KoDu (F.l Jieporl oj ihc BogaX Itutilutioa fif Corawall, tudi (18£0j, p. 
. Abnde ^ 
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The following pages — enumerate various relations 1 
detrital repositories of tin-ore and the water-shed of Cornwall ; — 
show the respects in which their mineral charaetera either resemble 
or differ from, those of the (Shelf J rocks on which they rest, and 
of other strata in their several neighbourhoods;— point out the 
mechanical conditions of the Im^TOimd in different diHtricts; — 
describe the numerous deposits between the metalliferous beds 
and the surface ; — -recapitulate their organic contents ; — and men- 
tion the unequal elevations at which tin-bearing detritus has 
been scattered. 

(I). The watershed of Cornwall presents several remarkahle 
flexures ;* but — except in two instances, one of small, and other 
of not very considerable, extent^its range is much nearer to the 
north, than to the south, coasC. As the velocity of streams must he 
proportional to the inclination of their beds, those which have 
the same fall within the shortest distance, must— under ordinary 
circumstances — flow most rapidly ; whilst those which receive the 
drainage of the widest areas, must — uuder like conditions — attain 
the largest volumes. The small, short, shallow, and comparatively 
rapid brooks which fall directly into the Bristol Channel, thus 
possess proportionally greater degrading and transporting powers, 
than the longer, larger, and slower streams which flow into the 
English Channel. The former, therefore, deposit, on their beds 
and banks, very Uttle of the disintegrated matter, which they 
hold in suspension ; but on reaching the sea-level, and there 
meeting the tide, their velocity is arrested, the solids subside, and 
form — at the mouths of the several estuaries — sand-bauks and 
shoals which— as at Hayle, Padstow, and intermediate creeks 
of less importance — materially obstruct the navigation. The 
Camel — ^the longest of our northern rivers— can scarcely be in- 
cluded in this category ; for its direction is neither directly trans- 
verse, nor accurately parallel, to the water shed ; hut numerous 
important tributaries— flowing direutly from the central range — 
materially modify its character. The streams which issue from 
the southern slope have, generally speaking, a longer and, con- 



■ De la Beohe, Eeporl, p. 19, Fig. 1 
83, 26, 37, 38, 31, 40, ii, 43. 



Ante, pp. 3, 6, 7, S, », II, 11, 33, 
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aequently, a leas rapid course ; and — as they receive the drainage 
of wider tracts — their volume ia proportionally larger. In steeper 
parts of their progreaa, and where they traverse rocks in some 
state of disintegration, however, they erode and carry with them 
certain portions of the dihris; but, where the declivity diminishes, 
the velocity — and with it the suspending power- — of the current 
declines ; and some, at least, of the suspended matter subsides* 
to the bottom or on the margin of the streams. Where the 
rivers fall into broad gulphs — as at the Mount's-bay and the bay 
of Tywardreath, or into deep inlets — as at Falmouth and Fowey, 
— their mouths are rarely obstructed by shallows. But the bars 
of sand, which to a greater or smaller extent — obstruct the 
entrances to all our northern creeks, f can scarcely be said to have 
assumed their normal forms, if, indeed, their actual positions, under 
action of the sea alone ; for they are barely uncovered, by the 
ebbing tide, before the finer particles begin to drift, under the 
influence of even an ordinary breeze.J During heavy galesj the 
sands rise in clouds, and — driven far inland — irreolaimably over- 
whelm large tracts of country j§ of late years however, such 

* Tbomas, (B.), HUlory of Falmoiah, p. 46. 

+ Botlsfio, Nalural History, pp. 44-17- De Ltic, Oeohgical Traveli, lii, 
pp. 178, 181, 183-3. Paris, Cornwall Geol : Tram: i, p. 4. Boaae, liid.iy.v. 
260. De k Beohe. BrpoH, pp. 435-428. Bedewick and MurduBon, Otel: 
Trana: v, (N.S.), p. 285. 

I "Saint Fsiau. ..too well brooletb bis samame, tn Sabolo: for the 
"light aand, oarried up by tbe north wind, from the aea ebore, daily oon- 
"tinneth Ms cavering, and marmig the land adjopiant.. -draae the Inluib- 
"itantB toremoone Uieir Church." Cabew, Svrccy of ComwaU, t. 148. 

" Mj father has inlonnerl me that within aeventj or eighty yeara, a fiald 
" in preparation for tillage, b; some of hia relatives, in Perran-Eabuloe, vaa, 
"during a storm, irreclaimably oovered in a single night nith sand, nbiob 
" had drifted to the depth of afoot." Henwoob, CoiitioaKOeoi.- Trans: v, 
p. 113, Note t- 



OiDDi, (E. C), Phil: Mag: and Amait, iii, (182B), p. 179, 
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disastroas consequences have been materially arrested, by planting 
the aand-hilla with the aea^niab, (Arwndo artnaria.)* 

(II). Z7i« mineral diarackTs of the lin-groimd, — of the (Shdf) rock, 
on which it rests,— and of the strata adjoining the Shelf, in varioua 
parts of Cornwall, are compared in Table I. 

(a). The earthy portions of the tin-ground. It seems that where 
— as in the moors of Towednack,+ Wendron,J Saint Austell,} 
Liixulion,|| and Altemun^— the tin-ground lies far within the 
boundary of its native series, the earthy ingredients of the one 
80 closely resemble the general characters of the other as to 
forbid absolute identification of the rocks and veins from which 
the detritus had been reft. Even where the tinrground occurs near 
the junctions of different systems — as in the swamps of Saint 
Austell,§ Luxulion,!! and Saint Columb-major,** — the ddbris of the 
stratum immediately beneath always prevails ; sometimes, indeed, 
to, all but, an entire exclusion of the other, ++ Generally speaking, 
however, the fragments are intimately mixed ; but, perhaps, not 
always in the same proportions. This, however, is not always the 
case; for at Camon the upper and the lower parts sometimes 
ffer in mineral character.Jt 
(i). The metallic ingredte-nls of the tin-ground comprehend 
I several of the more plentiful ores ; viz : — blende,§$ copper in the 



• Paris, Guide to tU Mouafa-biy, p. 162, Henwood, CoravmU Oeol: 
^Troni.- T, p. 113. 
t Ante, p. 6, 

I Anie, pp. 10-11. 
i Ante, pp. 36-26. 

II AiUe, pp. 27-llS. 
ir Ante, p. 42. 

'• Ante, pp. 29-BO. 

|.f ■' Le gfte exploitable prhs PentQvaB.,,ieiifenue dea fragmeaa plus oa 
" moms volumiiieax. . . de tautfs les rochee ct de toutee les gauguea qui se 
"tionvent dans la oontrge eniirounante, maiB cepccdant a. I'exceptioD da 
" granite." Hbboii hx TiLLsroasB, Sicfitiie MinfraU, ii, p, 354. 

[1 "Tba bottom [of the tin-groundj has eometiineB a difterent qnalitj 
" of waste associated witb it as if depoeited at a difiersDt period." Tjilob, 
I (C. Dyeb), Protecdiagi of the InitUtition of MtchariKal Ungineeri, (Comwall 
||[eetmgj,p. ICl. 

f{ Henvood, CortmiaUCkoli Tramt iv,f 66. 
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state of pyrites^ only, and more than one compoond of iron ;f but 
all in much smaller quantities and less frequently than in the lodes. 
Indeed the proportion of tin-ore in the ^)9»-groand of one of the 
largest and richest stream-works in ComwallJ scarcely exceeded 
that contained in vein-stones of the very poorest lodes when culled 
and made ready for the stamping-milL§ Whether substances 
with which the tin-ore was associated in the lodes were separated 
from it whilst passing from its original, to its latest, repositories, 
or that the lighter and more soluble impurities were afterwards 
removed, in suspension or solution, by the streams, of spring and 
rain water, percolating through the tinrground, is scarcely within 
compass of this enquiry ;|| but that the (grain-tin) metal obtained 
from stream-ore is of better quality than the metal afforded by 
mine-ore has been long and generally known. ^ 

(6-1). Gold has been culled from amongst the detritus of every Hn- 
j^oducing district in Comtoall ; viz : — at Saint Just,** Wendron,ff 



• Golenso, Ihidj p. 31. 

** Native copper is frequently found in our mines, near the surface, oi 
** commonly but a few fathoms deep." Psycs, Mineralogia ComubiensiSt p. 61. 

f Golenso, Comtoall Geol : Trans : iv, p. 31. Henwood, Ibid, p. 59. 

* ** The quantity of tin-ground opened at Pentuan has been seven 
* hundred fathoms in length, averaging about twenty six fathoms in breadtii, 
** making a total of eighteen thousand two hundred square fathoms. The 
** average quantity of black- tin [ore] gotten per square fathom has been one 
« hundred and eighty pounds " [or about 0*00500 its weight.] Golsnso, 
Cornwall Oeol : Trans : iv, p. 32, Note. 

In Banca " the quantity [of ground] worked over per man yearly, on an 
" average from 10,000 to 16,000 cubic feet, must contain 19 to 20 cwt. [from 
" 000076 to 000128 its weight] of tin-ore." Van Diest, Banca and Us 2in 
Stream-worksy (Translated by Clement Le Neve Fosteb, B.A., D.S., F.G.S^) 
p. 84. 

§ Quarterly Journal of Science, iii, (1866,) p. 108. Henwood, ComwdU 
Geol : Trans : viii, p. 472. 

The proportion of tin- ore obtained from the tin-ground at Gamon yaiies 
from 0*150 to 0*001 the weight of the mass. Taylor, (G. Dyke), Proceeding* 
of the Institution of Mechanical Engineers^ (Cornwall Meeting), p. 161. 

II ** The metalliferous substances obtained from washings, are such as 
*' are not liable to undergo decomposition when exposed to air and moisture." 
Whitney, Metallic Wealth of the United States, p. 200. 

^ Came, Cornwall Geol : Trans : ii, p. 332. Henwood, Ibid, iv, p. 66. 

•• Came, Cornwall Geol : Trans : ii, pp. 293, 300. 

f f Henwood, Ante, p. 13, Note|. 
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n-ar-worthal,* Feock,t Kenwyn.t Ladock,J Prolni8,§ Creed,§ 
Gorran,!! Saint Ewe.f Saint Austell,** Saint Stephens, Lux- 
nlion,tt Lostwithielitt Saint Columb-minor,§§ Cardinham.H || ajid 
North Hill ;1[ir but ao sparingly that it bears no assignable propor- 
tion to the other ingredientB. 

Of the specimens hitherto discovered, the fragments of one 
amounted to an ounce*** (Troy), another haa weighed nearly (0'7 
oz.)si3tteen,1-tfathiTd(0'6oz.) more than eleven*** penny weights, 
and many other have been as large as pease. Much of the gold 
has occurred in smatl^and sometimes rounded — nuggels, thin 
flftltpp, and slender tlireadsj but the greater part la in crystalline 
indea^^t and in duat.*** Detiital gold is, in quahty, aa superior 



• Franoig, fW.), Oioennop ; a DetcHptive Poem, p. 9*. Anie, p. 17. 
f Miahell, {J.), Manual of Mineralogy, p. 2. Heowood, ComtcaU Geol: 
^aVdM : IT, p. 66. AhU, p. 17. 

I Hawkins, (Sir C), Cominall Oeol: Trans: i, p. 335. 
f Boilase, Jfatural BUtory, p. 314. Anlt p. 37. 

II Captain James Kmglit, of Menadae in Lumlion, MS. 

fl Borlase, Natural History, p. 314 ; Joantal of the Royal InatHutiim of 
(ComtoaUi, (Ho iv). Supplement, p. 3S. 

Stream-tin boia PensiLgillie is remorknlile on account of the native 
golA. vhich now and then is met with in it, and found, tbough very race, in 
Ipieoes al the valus of tno or tliree pounda sterling." Elapboth, Mineral- 
ogieai ObaervatUma, p. 13. 

FeUieriok and Martyn, London, Edin: and Ihtblin Phil : Mag; xixv, 
(lG69),p. 333. 

tt Maton, Obitereatiom on tlie Wettem Counties, i, p. 175. Henwood, 

tJnte, p. 27. 
XX " In tlie Baylifl of BlacluQoor, a M.S. in my poBaession, written by 
" one Mr. Beare, in Qneen Elizalieth's time, there ia an aceount of a Oentle- 
*• man nho nt a v&sh oi tin at Castle Farli near Lostnitliiel, took up oat of 
"the heap of tin certain fine corns, Aop«, or gruina of Gold whidi they 
" call Eos." Phyce, ilineratogia Comuttmsii, p. 62, 

§i Ur. John KiabollE, of Trekeniiiiig, Saint Columb, MS.; Ante, p. 33. 
nil Borlase, Jo'irtiol of the Royal Institution qf Cornwall, i, (So. iv), 
■ Supplement, p. 35. 

f^<r MS. of the late Mr. Spnure, wi'.h which I am faronred by Mr. Bodd 
d Xrebartha, aDd Mr. Bdwarii Heacle Eodd of Penzanae. Ante, p. 43, NoltX. 
• Borlaae, Natural Hittory, p. 214. 
+tt MioheU, Manual of Mineralogy, p. 3 ; Ante, p. 17 ; Notei. 
nt T^^y^o', Ifi' 1^jI<b)< Proceedingt of t/ie /Mfifutton of JlfecAonteoI 
•mitieeri, (OotuwaU Meeting), p, 163, 
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to mine-gold, as the tin extracted from slream-ove. is to that 
obtained from the lodes, of their reapoctive countries.* Gold 



• At BalUcvaJle; in Wiok]ow gold anA tin-ore were " dispersed thioagh 
n kmd of Btrutum composed of olay, 5U,nd, grave!, end frfigmentfl of riwk, 
and coTered by soil, which eooiBtimea uttoined a depth of from twenty 

to fift; feet The nutive gold occurred in maBs; lumps, and in smaller 

piecea, down to the minutefit gmin. Oop piece weighed twenty-one ouneeB. 

another eighteen, a third nine, and s fourth seven," It is believed (hat 

fiom 1796 to 1B62 more thrtn one tbonsand eight hundred ouncea were 

colleoted The analyeis of some Bmall grainB gave 

Gold 92-820 

Silver 6-170 

Iron 0-780 

" From a small qaantit; [certainly not more than 160 Iha.] of sand 3| 

"lbs. [0023 its weight] of atream-lui were obtained some fragments 

" preeentiDg the pecuUar appearance to which the name of wood-lin has been 
'■ given." Weaveh, Geoi : Trans .- t, pp, 3119-318. Mai.i.ht, Journal of the 
OtolBgical Society of DuhUn, i», pp. 270-276. Hknwood, Cornwall Oeol: 
Trans : viii, pp. 627-6B1. (Abridged). 

"Dans toates les vall^s dos hautes ohaines d'Eybenstonli. on tronveniie 
" grande quantity de galets. qui, omBesfs but 3, 5 toisee [19-18 to 31-97 feet] 
"et plus de hauteiu-, s'etendent il plusieure milliers de toises de longueur. 
" En beaudoup ds Uenx, ils n'occnpent pas eeulement les bas.fonds; maiailB 
" reposent enoure Bnr lee pents des m^me cbotuea.. . .Ces galets sont formes 
" de rochea granitiqueB et suhieteuses, analogues il cellea des mocta environ- 
"nans; ils sont plus on moins arrondis; ils ont uu volume d'une ligne i 
"nn pied, et quelquefois mCme truis pieds de dism^tre; ils reposent ordin- 
" airement dana un sable d. ^ains fins de quarx, et sont particuliSTement 
" riobee en ^tain. Lea galete de ^anite tierment le pins souvent ce mfitol 
"en filons; ceui de Bohorl.sahiste, qui sont tr£s abondans, en sont tons 
" impr^gn^B. On trouve, en ontre, des gulets de mineral d'fitain maaeif, et 
"des cristani dfisunis de 'J it i lignes [O'lT to 0-3.^ inch] de diam£tre. Gpara 
" dans le sable. Qnelqnea galets contiennent encore de oiid£, de la tonnnaline, 
" et Charpentier dit qu' on y a trouvfi de I'opale et qnelqnes petitea lam^eE 
" d'or." Manbb, Amiales d^ JUin^, ix, (1824), p. 653. 
" D ; a en moyenne dona Tor du Rhin 

93-400 d'oT, 
0-600 d'argent, 
et, ftprSs I'analyae de M. Boebereiner 0-007 de platine." 

Daobhee, Amialej dei Mines, 4me Sfrie, x, p. 22. 
'■ On croit gfngralement dans I'Oarul et & Suint PStersboarg que I'or des 
" aableB eat ordio airement plus riehe en or que oelui dea Elons." Amuiia 
des Minti, Sme Sfirie, v, p. Ifi9. 

"The delrital gold of Broml—like the irtrfam.tin.ore of Cornwall — is 
" always of better quality, and it invariably fetohea a higher price, than tbe 
"mine-gold of the same neighbourhood. " 

Hknwood, Comwall Oeol: Tram: viii, p. 869. 
■• la Bolivia I have tonnd that Ihe gold ia porer in ptoporlion as it is 
" tuttbec from its source." FonntB, (D.), Lui'di/n. Edin : and Jhiblin Phil : 
Mag : (4th Beiiea) uii, p. 13S, 
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\ from one of the stream-works in the Saiat Austell n 

Gold 

Silver 

a witb seequi-oxide of iron 






100- 



I 



Notwithatanding the occurrence of gold in every part of Com- 

' 'wait which has afforded sfreawi-tin-ore, the quantities discovered 

en ao small that the entire produce of the county has, 

probably, amounted to no more than a few pounds weight ;+ and, 



In New Qranada detrttal-gold and uiine-gold nffoided respeatively — 

DBtrital-gold 90-700(5old 9'300 Bilvar;— 

Mine S8100 ie'90O „ 

BaiiasiMOiui.T, Annalea deg Minei, Sine S6iie, i, p. MS. 
" Tlie Mexican tin is extracted by means of washing, from ttie aUnTiona 
"lands of Ouanaxuato, San FsUpe. Robledal, and Ban Miguel el Grande, 
" aa well as in tiie intendaQa; of Zacatecas.. .One of the [tic] otes mast 
" common in Mexico is the iiKod-lin of English mineralogiata." Hcuboldt, 
Jfew Spain, {Trimslated b; John Black), iii, p. 296. 

" In Australia tin-ore nas flrat resogniKcd, amongst the blaok sands 
"brought from the gold-fields, b; Mr. George Fcord, on the 11th March, 
" 18S3. Stream-tin is found in the Beeohnorth district, in the tribntaries 
"of the Lenderderg, at Gjmpie, in the tributaries of the Tarra, in the bed 
"of the Thomson, and in many feeders of the Latrobe ; [ag well as] in 
"the Strathbogie rangaa,. . .and at Taradale.. . .The waah dirt varies in 
" thickness from a few inches to six feet. On the slate rot^ gold alone is 
" sought for, but on the granite bottom tin-ore la also found. Freviously to 
"1863 the export of blaob sand and tin -ore had been 2,650*7 tons; — 

tin B-S „ . 

Smtth, (R. B.), Till Gold-Jields and Mineral distrkli qf Kctorw.pp. 43, 
131, 413, 413, 

" On the borders of the granite near Cape Baja, in the provinoe of 
" Soengei-Iiiat . ■ .gold is found in the sand on the sea shore. The gold is 
" (onnd there with tin-ore, and it occurs in the same way at the top of various 
"small valleys, in the provinces of Blinjoe and Djeboes." Yam Dibst, 
Banat and Ui Tin Strfiim-iairlx, (Translated by Clement Le Move Foster, 
B.A., D.8.. F.O.S.), p. fi4. Note 

• Forbes, (D.), London, Bd'vai andDMmPkH: Mag: xxxvii, (1869), 
p. 323. 

t "Native gold., .baa in one instanoe been diacoveted in a crass-i^ourM 
"aiBvel Spamon, and also in the goisan of NaTtgila in Eea." Qibbt, 
fiCormnall Geal: Trnne: vii, p. HO. 

" From a portion of a ijuartz-vain at Davidstowe I obtained, in 1B62, a 
" trace of gold, and teparted the tact to the Geological Society of Cornwall 
" ...Becent experiments on the gosaaaiferaua quartz from this looaUty, have 
" shown that it is not merely anFiterous, but, in some small portions at least, 
"highly BO." Pattison, i^jutrleriy Jwtrnal o/ llie Qeolvyieal Soeitly, i,^.2iiS. 
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even of this, there ia little doubt but that more has found ifcs way 
to the crucible than to the cabinet. 

(in). Mechanical condiiums of the Un-^uni. Every earlier 
vrriter* and all preceding detailsf show that the largest blocks in 
all the^e deposits bear marks of, greater or loss, abrasion and 
attrition. In the immediate vicinity of their original localities, it 
is true, they are sometimes subangular or but slightly rounded,J 
but within distances comparatively short rude globular and 
spheroidal forms prevail. Of the more comminuted ingredients a 
principal portion is, perhaps at least, equally rounded ; the rest 
comprehends angular fragments of various rocka and veins, perfect 
as well as fractured crystals of tin-ore ; and with these any gold 
present is usually mixed. All interstices between the rougher 
components are filled with sand and clay.§ 

At Levr6<m]\ the tin-ground is divided horizontally, by — 
(a). False-shelf which has extended through the entire tract 
wrought during five and forty years past, and yet exists in the 
present works. It consists of angular and subangular masses of 
granite, imbedded in disintegrated granitic matter; scarcely dis- 
tinguishable &om the (in-grojMid above and below j save that it 
contains but few masses of veinstone, and is destitute of ore. 

Where the impound is thus divided, by false-shelf, the lower 
is usually the richer portion, f 

(IV). The bed which rests on Vie tin-ground might scarcely have 
been distinguishable from the detntm beneath; but — that its 
ingredients are, perhaps, rather less abraded ; — that, in one part 
or other of every detrital district, it contains masses of barren 
rock incomparably larger than any contained in other parte of the 



+ Jnie, pp. i— W. 

t Anle, pp. 9, 39, 43, 

§ In one spot, eX least, fliutH have been obtnincd Irom this pnrt of the 
aeriea. AvU.f.'il. 

]| UeafuoA, CuTTMaU Oeol: Tram: it, p. 03; Jner, p. 28. 

1] Falie-ahelf lifts Lean olisBrved alsu nt the MeTry-meMi'Bg. and Orove, 
ttrtam-ieorke in Suinl AuBtell, at Broitd- water in Luxuliim. at CkyiiimhaU in 
Puiil, and, perbapa, uIho at VariMii in Feock. Hbnwood, CimaoaU Oeot: 
Trant: iv, pp. GU, 01, 62, U. Cabne, Ibid, p. 101. 
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L series ;* — and that it is almost, or altogether destitute of tin-ore.f 

(T). The bed succeeding that which Tests on the tinrground preaenta 
R family likeness la neighbouring valleys; yet — even at a like depth 
its ingredients are not quite identical in all; indeed, different 
parts of the same vale — as, for example, at the aea-level and in 
the nplands present this {same) bed under very different aspects. 

It would seem, therefore, that, after the tin-ground was de- 
posited, timber sometimes flouriahed in the lower valleys,^ whilst 
'coppice and brushwood grew in-and about the upland glens; and 
that some subsequent change in the relative levels of land and 
'flea, affected the former.J without equally affecting the latter.§|| 

It would also appear that the deposit of barren debris was — 



Maton, Obiersalioni on Iht Weglera Coantki, i, p. 153. Hbnwooj>, 
Cornwall Geol : Trams ; iv, p. 61, Note ; Ante, pp. 0, 7, 

+ At Pentuan an arrow head and a, emal! obiael of some ertremely 
hard alloy, were found lying directly on the tin-grnitnd, at the bottom at an 
anoient ehatt. StoOKEa, Tf/iiiaactioiui of fb« Paaawx Natural Sietor]/ 
Society, ii, p. 89. 

" In process of washing the diamond-yielding {eascaUui\ detritns in 
" Brazil, two lance-shaped arrow-heads. — one oF petrosiles the other of look- 
"orjatal — were obtained by H, von Helmreiohen." Journal of the Royal 
Oeo^aphieal Society, xiv, p. B21. 

iOole-oBo, Cornwall Geol : Tram: iv, p. 32. Bogera, (J. J.l, /Jiti, yjl, 
i. 

f Henwood, Ibid, iv, pp. 61—63 ; Ante, pp. 11, 12, 26, 31, Table H. 
II " At Bovey Heath£eld the lignite la overlaid by 

Feat 0-6 toot thick; 

Sand. Fine, white, qaartzose 3-0 feet „ ; 

Olay and sand. In separate masseB, hut not dia- ) . 

tinctly stratified / *"■ " " 

Olay. VecywMte 10" „ „ ; 

Sandy day. With, angular and aubangnlar stones . . thioknesB unknown. 

Nine feet below the Burfaoe of the plain we disooveied a considerable 

number of dicotyledonous leaves in the white olay, and immediately below 

them lay some large roots." Penqellv, Phil: Trans : clii, (1862), p. 1031. 

" 01 the diluvial species of plants several leaves lie upon the soft white 

*' olay, which cannot be diatiuguiahed from those of Salix eiiwrea, Linn. . .. 

•' The most frequent leaf of the while clay ia Salix repens. linn ? Entire 

'* little leavea, beside fragments of the leaves of £etula iinna, Linn, have 

" been found in the white clay. Srtvla nana is a boreal plant, which is at 

home throughout the whole ajotio zone ; it is found also htre and there 

on the highland moors of Middle Europe.. .. Li the British isluidB it occora 

in fiootlBnd only." Bbeb, im, pp. 1080—1082. 
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once* or twicef — intemipted by a large forroation of peat ; but a 
settlement of the one and a growth of the other may have taken 
place at the same time or at ehort intervolB ; for — in one case at 
leastj — the peat is interlaid by finely-divided granitic matter bb 
thin as tissue paper. 

It may not he unworthy of remark that vegetable remains, of 
much the same kinds, occnr within short (vertical) distances of 
the Unrground, both northj and sonth|[ of the water-shed. 

(V"). Tlte deep valleys which formerly opened to the sea, below hi^h- 
iBoier mark, on the south coast of Comicall, contain altemationa of 
mineral with vegetable matter, and of fresh-water with salt-water 
tfcpftsib.H Of these several particulars TaUe III affords a brief 
comparison; from which it appears that at 



1 of silt and ehetlsv 

0-8 foot thick ; 

„ BaDd and slitjlla 

2' feet tliiok ; I 

„ Band and shi^lla r 

3'5[eet thick; I 

„ ailt and shelln \ 

12' feet thick. J 



■) S^ 



of shells . . 12' feet thiok ; 



• Henwood, Conunall Qtol : Trans : iv. p. 63. Barratt, |,De la Beclie'g) 
Seport, p. 403. 

f Hanwood, Comviali Oeot: Triata : iv, p. 61. 

t Hi. Balfs, Ante, p. 26, Notei- 

g Benwood, Corracall Qtol : TVani ,- Iv, p. S9 ; Anli, p, IT. 

II Henwood, Comaall Oeol : Tram : iv, p. 59 ; AnU, pp. 11, SI. 

51 Smitli, Otol: Trant: iv, (O.S.J p. 406. EaBUeigh. Corti%eaa Oeol. 
Tram : iJ, p. 282. Henwood, Ibid, iv, (1828), p. 58. ColenBO, Ibid, (1829). 
pp. 82—37. 

I, Ibid, iv, p. 68. Taylor, ArOe, p. 30, WhiUej, Ante, p. 



80. 



ON THE DETRITAL TIN-ORE OF CORNWALL. 



S6 



PBNTUAN.* 



(1). A bed of sea-sand oontaining \ ^^ 

animal and vegetable I S,-^ 

remains.. 20' feet thick; ( |!| 

(3). „ „ ..0-4 foot „ ) 



(1). A bed of silt oontaining \ g^ 
animal and vegetable I |<;f 
remains ..2* feet thick; | gl 



(2). A bed of silt sometimes con- 
taining animal and vege- 
table remains ....2*fee^ 
thick ; 

(2) . A bed of sea- sand containing 
shells .... 0-3 foot thick. 



SAXDBYCOOEf near pobth. 
(1). Peat 4-1 feet thick ;n 



^ 



f(2). Clay 1-4 foot thick ; 

(3). Clay, containing vegetable 

matter, with traces of the 

phosphate of iron 3-8 feet 

thick; 

-| , (4). Sea-sand mixed with clay 

»• I ^ 3- feet thick I 

(5). Sea-sand fragments of shells 

and of clay-slate ... .4*' feet 

thick ; 

(6). Coarser sand, without shells 

6* feet thick ; 



I 



(7). Peat e- „ „ .y 

The human remains were discovereij: at — 

Oamon 58 feet. ^ s 64 feet. \ ^ .... 46 feet below. V^ 

« s f ^ ^ ^ 

Q 



Pentuan.. 20-40 



»» • 




14-34 



It 



:: 



14 



fi 



»» 



above, 
below. 



Neither speculation on the causes of these alternations, of fresh- 
water with marine substances, and of animal with inorganic matter ; 
nor conjecture whether the human remains at Camon and at Pen- 
tuan jnay — ^though they are imbedded at unequal depths and in 
different parts of the series — ^have belonged to the same, or to 
distant periods, can — especially in the absence of a perfect skull 
from Camon§ — ^properly find place in a mere descriptive memoir. 

In the shallow stream-works of the moorlands the upper ppr- 



• Smith, Geol : Trans : iv, (O.S.) p. 406. Colenso, GormoaU Oeol: 
Trans: iv, pp. 32-37. 

f Rashleigh, Cornwall Oeol : Trans : ii, p. 282. 

X " Assuming these facts to be correct, we seem to Have evidence that 
** Cornwall wafl inhabited by haman beings when the earlier accumulations 
** of detrital matter were effected over the tin-ground." 

De la Bbohb, Heport, p. 407. 

§ Table UL, I^Qtei. 



86 ON THE DETRTTAL TIN-OM! OF CORNWALL. 

tions consist of much the Bame ingredients as both the adjoining 
and the neighbouring rocks and vein-stones.* They commonly 
occur in the state of aand and gravel; — differ little, if at all, from 
the beds of brooks in their vicinity ; — and are disposed in, almost 
countless, thin layers, which alternate with yet thinner jiarimgs 
of hardened clay. 

(VI). Tin-ore (SBODnet) sprinkled on the surface at varimts atti- 
tudes. The valleys and low-grounds — although, by far, the largest 
and richest — are not the only repositories of detrital tin-ore ; for 



■ Henwood, CornicaU Oeol: Tram: iy, pp. 60 — 64. Ante, pp^ 7, B, 
13, 26, 28, 27, 29, 30, 42, 43. 

t "Litle Btonee, Ije both in and nera the Brookes, and vpon the 
"maautajDes vber tbe metul] lyeth ; tlieis atanes the; call the Slioads, 
" being paroel of the reyne of owre, which being diamenibrecl from the bodya 
" of the Loade, are meaces to direot to the place of proSte, as the smoake 
" directetli where the fire loiketh." Nobden, Speaiii Beilaania, p. 12. 

"To Gnd Qie LoarbL-orkeg the first labour is -employed in seeking . 

" oertaiue Tynue-stoDea, lying on the laoe of the ground, which are termed 
" Shoade, as shed from \iis main Loadt, and made Bomewhat emooth ftod 

*' round, by the waters washing and wearing Having found any BUoh, 

" thay ooDiectore by tbs sight of the ground which way the floude came that 
" brought them thither, and bo give a gease at the place wheuce they were 
" broken oft." CiBBW, Svivey af ComwaU, (E. P.), f. 8. 

"The shondera.. .pretend to such a nicety, as by the roughness or 
" Bmoothneas of the shoad to tell you how far oS the main load lies ; naj, 
" to fit the very ehoad, allowing (or the wearing of it, to the place of the load 
"that it wae broken off from by the flood." Carew, Survey of Comunll, 
(Tonkin's Notes to Lord De Danstanville's Edition), p. 29. 

" Tin is [sometimes] found disseminated on the sides of hills, in siugla 
" stones, which we call Shcdea, aometimeB a fnrlung or more diataut from 
" their lodes, and soraetiaieB these looae stones are found together in great 
" numbers, makiiig one oootinued course." Boelase, Naturrd Hielory, p. 161. 

" Shode [tin-ore] is disjnnct and scattered, to some deeUned dielaniie 
" from its parent lode, and is pebbly ot smoatby angular." Pbyok, Mirter- 
aloj^ Comubienrii, p. 67. 

" Bhoad- stonea are partially rounded and apparently water-worn; 
" they are found on, or at veiy small distances below, the surface ; tbeir 
" mineral characters are much the same as those ol neighbouring lodes, ot 
" which, indeed, it is supposed they wars originally portions, removed by 
" diluvial action. As shode stones usually contain tin-ore they have been 
" carefully culled, and tew now remain in the minin g districts of (Jomwall. 
"The Bhuder oommonly commenced his lubonra in low-grounds, where tin- 
"-bearing diluvium abounded, and carefully songht tinny abode-stones as he 
" ascended the neighbouring hilla ; as be advanced he found them in greater 
" numbers, and at length he traced them to, what he believed to be, the 
" patent lode." Henwoou, Quarterly Mining Jiemew, i, (18BD), p. 40S. 
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— ^like lead-ors in the north of England,* — ^native copper on the 
shorea of Lake Superior, f — and gold in the mounta,m-cascalkoX 
of Brazil, — it has occurred^and, to some trifling exteat, still 
occurs — in, more or less, abraded masses on the slopes of many 
hills ; and this so frequently that, during early periods of Cornish 
mining industry, they were — and, indeed, to some extent, they 
still are — traced as guides to the lodes whence they had been 
riven. Such transported masses, however, are limited to slopes 
in no particular direction ; hut owing to the contour of the surface§ 
and the general directions of the lodes,\\ they have been more 
numerous on the northernIT and southern than on the eastern and 



• " Slioad ore ia a pretty Bare iudioation of a lein where it ia found, or 
a little above, or higher on the ncallvity of the Borface ; but you must judge 
ol the diatanoa above, by the greater or less acolivity of the slope .... The 
ihaad ore ia found. ..in rough irregular globea.-.of nil alEea. from very 
large maasea, down to the aize of peas, and smaller grains., ..and ia fre- 
qaently ooated nith white on the outaide.. ..Flout ore differs from the 
shood ; the lormer being water-worn, the latter not. The £oB,t ore ia 
generally mixed with water-worn bulleta and gravel ; the ahoad never, 
unleas it has been wttahed off the auperflcies of the vein by aome stream 
of water." Forbieb, Section of the Slrala betvaen Nevxastle and Cross 
Fell, pp. 276—378. 

+ '> Ten leagues south of Lake Superior there ia a single lump of native 
copper about four tons weight. ..but no vein of copper has been diaooTered" 
[iu the neighbourhood.] Phyoe, Mineralogia Gortaibienma, p. 61. 

"Itiawell known that transported masses of native oopper are ocoa- 
BJoDoUy met with in the dOuvial deposits which are abandAntly spread 
over the oonntry... south of Lake Superior." HousHloii, SiUiraan^a 
Jmtrnal, iw, p. S9. 

" fragments of metallie ores and native copper, — the latter sometimes 
weighing several hundred poundH... occur oncafiiona]]y.,.in a layer of clay 
resting either on coarse drift or, ..on the rock." FuaiEB and Whithbi, 
SepoTl on the Otology of Lake Superior, pp. 186 — 191. (Abridged). 

"About [1B64] two years since [a caaas of oopper] which weighed about 
eighteen tons was found lopse on the drift covering the rook, ..near Portage 
L^e." Bahebuan, Quarterly Journal of the Oeologieat Socie^, xxii, p. 46S. 

^ " There ia a difference between the cascalko in the monntains and 
that in the rivers ; the embedded stones in the mountain- eoaca/Ao are 
rough and angular, but iu that of the rivers they are rounded." 

MiNOEL FKHBKiBi DA Oamara, (Bouthej'a), History of Brazil, iii. p. 827. 

( De la Beahe, Report, pp. 19—30 ; Fig. 1. Ante, pp. 45—47. 

II Henwood, Cornwall Oeol: Trans: y, pp. 350—264, Pi. li, Fig. 6, 
T^ble ciii ; Ibid, viii, p. 674, Note-f ; Journal of the Jioyal Institution of 
Comuall, iv, (No. liii), p. ivi ; Annates dei Mines, 7me Serie. ii, p. 172. 

^ An instructive example of shode-iin-ore has been lately discovered by 
tbe Reverend 'William Borlase, M.A.. Vicar of Zennor, in the ravine which 
boonda bis glebe, and within gon-abot ol the Bristol Channel. 
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western declivitiea ; but whether alike plentiful on oppoaite sides 
of the water-shed* seems unknown. 

It has been shownf that a slightly elevated body of slate 
extends from the northern slope of Hensbarrow and KiUivreth 
Down, — surrounds the granite of Castle an Dinas and of Belovely 
Beacon, — and merges in the schistose strata which border the 
Bristol Channel. North-east of this elevation both the rocks and 
the— more or less — rounded detritus in the moors of Saint 
Austell and Lanlivery are almost exclusively granitic ^ south- 
west of the dividing range, however, the shelf, the tin-ground, and 
the overburden are for — by far — the most part of slate and elvan, 
mixed, at intervals, with small proportions ofgranite,§ all bearing 
traces of abrasion. But whilst the band of schistose rocks main- 
tains a higher level than the disslmUar — though it may be con- 
temporaneous ^beds of detrilus on either side, it is much lower 
than the peaks, ridges and slopes of Hensbarrow, Killivreth 
Down, Helmen-Tor, Belovely Beacon, and Castle an Dinas ; from 
the rocks,!! '"^^s, and thin strings of vein-stone, from some of, if 
not from all, which — small as their produce has been of lute years 
— both the lin-growul and the overlying dihris are assumed to have 
been derived,^ whilst this boundary of slate, between the 
different kinds of transported matter, is, itself, free from all trace 
of detritus. Moreover the rather considerable tract of cultivated 
land which surrounds the village of Tregoss and the hamlet of 
Pendean, — though bounded on three of its aides by the refuse of 
ancient iireawi-worfo**-— bears no specimen of drifl, or evidence of 
diluvial action, tt 



■ Anit, pp. 15—47. 

+ A«te,-p-p. 24, 80. 

t Ante, pp. 25—28. 

4 Ante, pp. 2S— SO. 

llBoaee, ComwaBOeoi: IVaut: iv,p. 252. Hennood. /ftid, v, p. 120, 
Note. Ante, p. 24. 

If ■' Thosa who have studied the deoompoBBd granite nenr Saint AnstcJI, 
" trayersBd aa it is by a multitude of branuheB and atringB of oxide of tin, 
" woold have little difficulty in perBeivinK thiit if a body ol WBter were mode 
"to rush over it, the deeompoBed granite would be reaiily removed, and that 
"the broken-up strings and branches of tin-ore would be rolled into pebblea, 
" and distributed just eib the stream-tin now ocrurs down the valleys in the 
" neigbbourbood." De u Beobb, SepoH, p. 398. 

•• Ordnanct Otological ^"V, Sheet ui. 

f I Boase, OonwaU Oeol: Tram: iv, p. 248, Ante, p. BO, Notef. 
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K — whilst stream-tin was deposited in the valleys, and sJwdes 
were scattered on more elevated parts of the siuface — ^tin-ore was 
also swept into the sea,* it must now be — as on shore — concealed 
by more recent deposits ;t for, during the recent Hydrographical 
Survey, soundings — almost without number — tailed to detect any- 
thing of the kind,J in even of a single instance. 

The granite of Cligger-headf is traversed by narrow veins of 
quartz ; and both the rock and the veins contain tin-ore. The 
action of the sea saps the base of the cliif ; and large portions of 
it fall almost every winter. These are rapidly disintegrated by 
the waves ; and the ore they had contained is gleaned by a few 
poor people, who earn a scanty livelihood by preparing it for 
market. On several other parts of the coast small quantities of 
tin-ore are collected;]! ^'^^ most of it, if not the whole is sepa- 



t "H the mineB [of ScUly] had ever been very prodnctive of tin, 
" Home trataa of diluvisi tin-oro would, Bvan in modem dnja, be from tima 
" to time found in the low-gtounda, hut in neithec of them has any tin-ore 
"been discovered witbia the cecoUeotion of the oldest inliabitant, nor ia 
" tliere a ceoord of Buoh a faot at any former period ; neither baa any tic-ore 
" ever been found pulverised unonget the aanda of the aea ehure. aa it fre- 
" quently ie in the mining parte of Cornwall which border oa the sea." 
QuiSB, Carmoall Geol: Traas: vii, p. 153. 

I Captain (now Bear Admiral) George Williftms, H.N. Officer in charge 
ol the S.vdrograpbioal Survey, MS. 

J Sedgwick, Traaeactiona of the Cambridge PhUomphlcal Society, i, 
pp. 131—132. Boaae, ComuraH Qeol: TraTti: iv, p. 303. Hen wood, /iW, 
V, p. 94. Von Ooynhauaen and Van Deehen, Phil : Mag : and AnnaU, v, p. 
169. Thouioa, (B.)i Mining Review, ii, p. 265. Oe la Beohe, Rtport, p. 163. 

II BoriaBB, Natural Hitlory, p. 164. A/tle, p. 9. Note.J 

" Small qaaatities of tin-ore ore fiequeatl; tlirown up by the eea, on 
■< the beaoh below the Little Bounds engine [in Saint Jiut. ] Ono or more 
" workmen may generally be seen, on the return of the tide after high-water, 
"searohing for tin-ore amongat the sand and ahingle. It ie probable thai 
" this comes from the back of some of the tin-Iodea whioh run ondei the 
" Bea." Cahne, CDmioaLi Qeol: Trans: ii, p. Sii. 

" Tin-ore was found in amatl quantities, many jears ago, a little below 
" high- water- mark, on the margin of the Loe-pool at the bar, close below the 
"(nrnace diBOovared in 1860." BoaElia, Jfepor( of tkt Rit]jal Imtitution of 
Comwall, xl, (18BB, p, 80). 

" From a atratam, also between high and low water, on the sea-shore at 
" Gunwalloe fishing core, tin-ore is now about to be returned, under a licence 
" from the Dnohy of Cornwall. This, however is visible onlj on ocaasions 
" of unusual Btripiiing of the shingle, from Ibe rooks at the buse of the olifT : 
'■ and QCUura (aa 1 am told by the holder of the licenuo) lu little disheB or 
"liollowa in the face of the rook." Mb. BooHsa, ol Penrose, MS. 

Honl, mntrai StatitUa, 1870, p, 8. 
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rated by the action of running water,* or of the e 
vusbe which escapes in neighbouring mines. 



a, from the 



• " Tin is alBQ found among the alime and sands of rivers and of the 
aeaebore (as in some creeliB of Falmouth harbour several lords of the soil 
have latel; experienced to their advantage) vaahed down probably from ths 
hilU, and resting in such ahellered aitnationa that the sea has not power 
to carry it off." Bobube, Nalural Hieim'y, p, 164. 

"Besides stream -works, we have another sort... occasioned b;the refase 
and leavings from the stamping-mills, Ac, which are carried b; the rivers 
down to the lower gronnda..,! have been told that aboot seventy years 
baak, [170B] the low lands and ssnda under Perran Arwortball, which ars 
covered almost ever^ tide with the sea, have, on its going off, employed 
some hnndieda of poor men. women, and children, incapable of earning 
theirbreod by any other means." Pbtob, J/ineraiogia CornHfiienria, p. 186. 



The sand on Marazion {f ref n [affords]... sufficient tin-ore to 
ttnamivg. whii^ process, on a small scale, 
.SE, Cornwall Qeol: Trant: iii, p. 178. 



5 for i 



pay in some 



operati 

" At PolladaD-DOVB [in Saint Just] portions o( the Si 
collected and dreaned for Babe of the tin-ore deposited 
riyolet flowing throagh the dresaiiig-fioorii in Nancherrow 
there is a strip of beach at the base of the cliff pei 



collect any 

from the rubbish of the mines by the 
the iacht of lode» beneath the sea, is diflSoolt, if 
mine." HaNWOon, Ibid, v, p. 8. 
Hunt, JIfineraZ Stalisties, 1870, f 



!and are often 
mgHt it by the 
le. Wherever 
e employed to 



whether these may be separated 

' ' i wavEB, or torn from 

imposaible, to detei- 



of tl 



" Tin-ore is now being got — under licence from the Duchy — from the 
'■ sand brought down and deposited by the river Cober, at the head of the 
" Loe-pool during winter, when the water rises some feet above the ordinary 
" snrface." Mb. Boaans, MS. 

'• Small streams which rise amongst the hills sonth of Camborne, Tocb- 
•• ingmill, and Pool, are — in variotis parte of their comae to the sea near 
■' Gwithian — naed [or ("dreMiiio^ washing the produce of Condurrou;, Doleoalh, 
" Cooi^t-kilcken, Kartk Roekear, Wlieal Crqfty, Tin-Cr^t, and some other 
•• mines ; but from each mine they cBlry off. in suspension, small qnanlitiea 
" of tin -ore stUl adhering to its matrix. The separation which etainping 
" and other processes had failed to accomplish at first, ia, however, gradually 
" eSeoted by the action of running water; portions of ore are therefore 
" collected from lower parts of the stream, by appUancea exactly similar to 
" those which bad been inefficient to arrest them above." Taouia, fOapiahi 
CAarlftJ, Cornwall Qail: Trami: viii, p, 364, Notef. 

It has been stated that of late thirty thousand FonndB worth of tin-ore 
has been collected annually from these streams. 

" The ore which escaped from <?Dn^o Soeo [in Brazil] wae treated a 
" second time at Taboleiro. about a mile from the mine, and yielded, on an 
" averaga about a (Troy) pound of gold per month." Hekwooo, Ibid, viii, 
p. 3M. 
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The entire County now yields only about fifty tons of Stream- 
tin-ore a year.* 



The Royalties (Dues) reserved by the owners ( 
rigbts, are, generally, higher in slrea/m-tcor/cs than in mines. In 
one instance— where the difficulty and risk are exceptionally 
great — the proprietors receive one-twentieth ; in most other cases, 
however, they are content with from one-fifteenth to one-twelfth, 
but in one district — perhaps the roughest and poorest in Cornwall 
— ^tbe Lord exacts one-tenth of the entire prodiice.t 



Ancient furnaces — locally known as Jew^-housis — have, from 
time to time, been discovered in various parts of Cornwall ; and 
rudely moulded blocks of metal — ^generally called Jews' -hmsB-tin 
have been found still more frequently. Such furnaces and masses 
of metal have — it is scarcely requisite to say — no necessary 
relation to detrital deposits ; but the smelting-works and their 
products are often — -perhaps moatly^ — found in the neighbourhood 
of the s(rea7n-works j and imperfectly smelted specimens of Jews'- 
hmse-tin,— sometimes obtained — consist of siream-ore mixed with 
charcoal and cemented by metalhc-tin.J Neither furnaces nor 
blocks of Jew^-lumse-Un, however, have been numerous on the 
coast or at great elevations. 



" At Morro Velho [ia tlie same district] the ore which eBoaped 
" from the dreseinjt-fioore in BaBpeDSion, wsa colleoted on the margin of a 
" neiebbonrine stream; where— hj being agaiii stamped and waahed, — it 
"jfielded from IB66 to 1863, one tbonaand three hundred and siit; five 
" (Troj) lbs. o( gold." Simons, RepoTte of (Ae Saint John li'el Eey Company, 
" ixTii, p. 40 ; iKTiii. p. 47 ; isix, p. 13 ; as. p. 43 ; sni, p. 48 ; xixii, p. 
60. riBl7eoii, Ibid, xxxiii, p. 60 ; isxiv, p. 49. 

• Mr. Francis MioheU of Oaleaiak and Mr. Bicbard Wellington of 
Ohyandonr, MBS. 

f "When a Streaming Tinner.., takes a lease. ..he agreeR to paj, the 
" owner or lord o( the fee, a certain part clear of aU expense. ..Tbe consider- 
f ation is generally one sixth, seventh, eiRhtb, or ninth,, ..or instead thereof, 
"he contracts to employ ho many men and boys,,, and to pay the land-owner, 
" tor liberty, from twenty to thirty ghillinga a year for eaoh man, and. ..for 
" every boy, ..hall as mach as for a man." Pbsce, Mineralogia Comiitiieniu, 
p. 1B3. 

I Ante, p. S8. Note. 



f THZ DBTBTTAI. TDf-OBS OF OOKlfWilJi. 

Traces of ancient smelting-works (Jews' -houses) have been dis- 
covered in the various spots, — and described by tbe several 
authoritiea, — undermentioned : — 



Western District, 

Madron La Grica, CotTnaall Oeol: Trotia: to, 

p. 44. 
Marazion-green Edmonds, The Land' t-end DiMriet,* 

p. 9. 

Western-central District, 

Mawnan Mr. Joshua Pox, MB, t 

Gwennap Franoia (W.). Qioennap, a D&icriptive 

Poem, p, 100, Note. I 
Central District, 

Mcwgan Miohali (J,), Manual nf Mimralogy, 

p. 75,S 

Withiel (?s7!(teman'> JKaj7(izine, xori.-p lEE-H 

Lanliver; Hme. Mining Journal, SBptember, 

1855.f 

Eastern District, 

North Hill RoAA,(F.),J!fportofthellosalInsHlii- 

tiov. of CoTTiiBoU, mii, p, 58,»» 

Slock-mtmlds of stone have been met with, jin, at least two 
instances; — 



Western-central District. 

Qwennap FraooiB, (W.), ffnwraap, a Detcriptive 

Poem, p. 100, Note -H. 

Eastern District. 

North Hill , , , Eodd, (F.), Report of the Boyal InstUit- 

tion of Com-tcaU, ixxii, p. 68. J] 

• Near the rivar immadiatelj west of Marazion, and at from three to 
Ei£ yards benealli the Band; euxface. ancient walla of unhewn elone, rudely 
made pottarr, charcoal, aahes, and slag mixed with grains of metallic tin, 
and, — within a short distance. — fragments of bronze, were discoTered. 
Bdbondb, Traniaclimie of the Penzance Ifalural Eiatery Society, i, p. 848. 
The Land'i-tnd Disirift, p, 8, 

t Ante, p, IB, Note j. 

i Ante, p. 18, Kote. 

i Ante, p, 38. Note, 

II Anif., p. 39, Note. 

^ "From a J()««'-hti«M dJMOTeredftt Lanliverjby a Knner called John 
" Hare speuimena of the ore, and the tin in n regular and refined state were 
'■secured, but ng blocks were found." Hen wood, (Qeo.), LccCurta on Geology 
and Mining, u, 11. 11, Note, 

•• Ante. p. 44, Note +, 

++ Ante.p. 18, Note. 

il Ante, p, 44, Notef. 
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Jewi'hyase-iin has been found in many parts of the western 
and central districts ; but under various conditions, and in masses 
of une(;[ual weight ; 

XiOGAIilTIES. WBiaHTS. AUTHOBITIES. 

Western District. 

Saint Just 5'OOlbs. Avoir. Came, Cornwall Oeol : Trans: 

ii, p. 293.* 

Madron (Bossnliack) . . — > m . vi d 44 4 

Trereife 26-00 „ jj ^ rana, yi, ip. ^.-f 

„ Tremethiok .• 38-00 „ Whitley (H.M.), Journal o/t?ie 

Royal Inst: of Cornwall^ 
No. xiii, p. xxxyiii.§ 

Western-central District. 

Gwinear 37-00 „ Came, Cornwall Oeol : Trans : 

♦ ii, p. 293. Le Grice, Ibid, 

vi, p. 44.(1 

Constantine •• 3-90 „ Mr. Hunt, F.B.S., Keeper of 

Mining Records in the Royal 
School of Mines MS. IF 

Manaocan . . . • 0-47 „ Professor Tennant, F. G. S. ; 

and Mr. Thomas Davies, 
F.G.S. ; MS.** 

„ moor a fragment. Mr. Rogers, of Penrose, 

MS.+f 

Saint Martin Meneage.. 1-25 „ Dr. Jago, F.R.S., President of 

the Royal Institution of 
Cornwall MS.JJ 



• AntCy p. 6, Note {. There may be some uncertainty whether this 
is not the first specimen referred to by Mr. Le Grice. Cornwall Geol : Trans : 
vi, p. 44. 

f AntCi p. 5. 

J This specimen was presented by Mr. Le Grice to the Penzanob 
Natubal History Society, ComwaU Geol : Trans : vi, p. 46. Ante, p. 6. 

§ Ante, p. 5. 

I An^ p. 11, Note +. 

'• The largest [mass] I have heard of weighed 341bs., it was fomid in a 
•* hedge in the parish of Gwinear, and having been offered for sale at the 
*' Angarrack Smelting House, the Goth of a refiner put it at once into a ladle 
*' and melted it down." Lb Grice, Cornwall Geol : Trans : vi, p. 44. 

^ This specimen is preserved in the Museum of Practical Geology, 
Jermyn Street, London. 

** This specimen is in the British Museum. 

f f *' A small fragment of very imperfectly smelted tin,— supposed to be 
•* Jews^-tin — was discovered on Manaccan-moor by Mr. R. J. Ounnack who 
** presented it to me. It was found in connection with fragments of what 
** had every appearance of slag." Mr. Rogers, MS. 

II This specimen is preserved in the Museum of the Royal Institution 
of Cornwall. Ante, p. 15, Note. 
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Westekn-oentbal District, Continued. 



Mawnan 3'— 4IIm. Avoir. Mr, Joahna Fok, MS.» 

NeaiTrnM 0'33 „ Profeafloc Tennant, F.6.8. ; 

and Mr. Tbomae Davies, 
F.G.S., MS.* 

Baint Agnes 7'70 „ Mr, Hunt, F.B.S., Keeper of 

Minicg Records in the Bo;al 
Snhool of Mines.] 

Central District. 

Creed ll'BO ., Borlaao, Journal of Che Hoyat 

iT^tiiation of ComwalL 
Supplement, i, p. 36. | 

Saint Mewan 7500 „ Mr. FianciB Michall, MS,|| 

Saint Anateil 6-00 „ Borla.BB. Journal of the Royal 

Institution of ComviaU, 
Suppletaent, p. 25.Y 

„ 80- „ Mi. William FeOieriok, of 

Saint Anateil, MS.*" 

LanliTBry 46-25 „ Mr. Hunt, F.B.S., Keeper of 

Mining Beoorda in the Rojftl 
Scliool of Mines, US.tt 

Boohe alKiat S0*00 „ Hitcliins and Drew, History <^ 

ComuiallyU, p. 687.11 

Mawgatt S9'S „ Miohea(l.), JXanaal of Ifin- 

eralogy, p. 76. Poole, Jouir- 
nal of the Royal Iiulitalian 
of Cornwall, i, (No. iv), p. 

The oatdiietB at Menabil^ eontain other apeeimena of Jeie's-houie-tia. 



n the BritiBh Mnsemn. 

I „ „ „ Mueeom of FrootiaaJ Geology in 
Jerrajn Street, London. 

§ Ante, p. 38, Note. 

" This speoiman ia deposited in the Mnaeum of the Eoyal Sociey", 
London," Boruse, Journal of (hi Eoyal ImtUiUion qf CoTwcall, i. Bappla- 
njenl, p. 26. 

" For the aatiafaction of the curians [a] specimen ie deposited it) the 
" Desk of CocniBh Fossils at the Mnaeoni in Odord." Boelabe, Jaanal of 
ike Royal InstUulioa of Cormcull, i, Supplement, p. 26. Ibid, p. 28. 

A quantity of Jtv!s'-}uHi!t tin, out into pieoes of about an inob ftqaare, 
was lately offered for sale at one of the eaetern smelting-houses. 

II This slab remains at Caleniok amelting-houne, near Truro, p. 83, Note. 
IT Ante, p. 37, Note f l[. AaU, p. 38, Note. 

•* This remarkable maaa is tiovr in tbe collection of Mr. J. C. Dauhua 
of EiUion, Ante, p. 38, Note. 

tt This specimen ia preeecved in the Museam of Frootical Geology, 
JenDjrn Street, London. 

It Ante, 39. 

\l Ante, p. 88, Hote *. 
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The foregoing columns show that masses of Jew^-house-tin have, 
of late years, been diBcovered not only in every part of Cornwall 
west of the Fowey and the Camel* which has afforded stream-tin 
ore, but that they have been obtained also in Meneage, a part of 
the County in which no tin-ore, of any kind, has ever been found, 
A few of them have been procured from primitive smelting-sites, 
and one was met with on the coast ; but no single example haa 
ever yet been brought to light in the neighbourhood of an ancient 
highway. The shapes of these blocks are often so irregular aa to 
defy mere verbal description ; but, perhaps, moat of them show 
some approach to an oval on the upper side, thinning, however, 
from about the middle to the circumference on the lower; resemb- 
ling, in fact, the rude pigs run from the small furnaces of native 
iron-smelters in the Himalaya,+ or the lumps of iron cast — in 
hastily scraped pita — when the quantities of molten metal exceed 
the requirements of the founders. These JewiZ-house blocks vary, 
from a few ounces to eighty pounds (Avoir.), in weight. The 
specimens hitherto described,} have generally been invested with 
lead-coloured crusts of the oxide of tin j in some of which traces 
of chlorineg have been detected. 



I have now to offer my grateiul acknowledgements to && 
Noblemen, and Gentlemen, who have afforded me opportunity 
for these enquiries, and my warmest thanks to the Superin- 
tendents of works, and working-men, whose advice, and assist- 
ance have enabled me to finish these— my last — labours in the 



' 'Whether the eaBtem mo 
nunnei, nith maaeeB of Jewi'-hou 
ing : lor il appeai-a (MiOi.BiN, An 
been in gieat measure exhausted. 



irlanda were formerly Bprinkled, : 
e-tin we hava now no meanB of BEO 
s, p. 190) that some cBnturies ago they had 



t Traill, Atiatie Reifarchei, iv, p. 188. Herbert, TMd, i, p. 262. Hen- 
wood, ExlracU from the Becordi of Oovemmenl (Calcutta, 1865), p. 31. 

I Borlaaa, Journal of the Royal IniHtulion qf ComwaU, i, Supplement, 
pp. 25,26. Gregor, Corn«>aU Of ol : JVan* : i, p. 53. Miohell, (J.J, jfonuol 
tff Mineralogy, p. 74. Oollina, Journal of the Royal Inititulion of Cornwall, 
iii, (No. liii), p. 83. Napier, Ibid, p. 84, Note. Peroj, (Dr.), F.B.a. MS, 



field .;"* to some I am more deeply indebted than to othei^ but 
I fear to particularize^ lest — by unintentional omissions — I may 
pain some to whom I am under the deepest obligationa. 



W. J. KENWOOD. 



S, 0L4BEN0B PLIOE, PENZANCE, 

1871—1873. 



OOBBEOTION. 

Page 199, line 8. . . ,for Marazioxi'mardh rtod Marazion-marah, 



• Henwood, Cornwall Oeol: Trans : v, pp. 8, 886 ; yiii, p. 722. 




mETHEBTON, PBINTEB, TBUBO. 
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